OPULAR 2x. 
CIENCE x, 


?NEW INVENTIONS »- MECHANICS - MONEY M 
HOME WORKSHOP PLANS AND HINTS - 350 PICTURES’ 


gives true Hurd-tilm 


lubrication / 


Pressures on the king pin and steering connections 
are tremendous, Save these bearings with Marfak. 
They floaton Marfak—which means surprisingly easier 
steering and the greater driving comfort in the cer- 
tainty that everything is safe. It’s a film of protection 
that can’t be broken. 

Marfak resists water. It provides an effective seal 
against dust and dirt and gives extraordinarily effec- 


THE TEXAS COMPANY IS THE ONLY COMPANY THAT MAKES MARFA\ 


tive lubrication. Marfak lasts three times as 
long as ordinary greases. 

Ie will pay you to drive to a Texaco Certified 
Station for Marfak lubrication for shackles, 
wheel bearings, universal joints, and steering 
system, You'll appreciate its value in the sav- 
ings, and in the quieter action of your car. 
‘THE TEXAS COMPANY : Texaco Petroleum Products 
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s do 
how m my 
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Dont worry-- th wort 
bring jim again 


‘The man who dieant keep clean 
shaven is zever welcome” 


CE-LEONE MOATS, FAMOUS AUTHOR OF “NO NICE GIRL SWEARS” 
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AMERICA LEADS IN 


‘Tue t ed in this country 


ephone was in 


and it has reached its highest development 


c are six times as many telephones 


to population in the United States 
sk 


not just happ 


initiative and a 
k of it 


and the 


It is the result of Americ 


sincere desire to the public 


all you see the val 


of the Bell Sys 


fundamental pol 


‘This system functions in the best interests 


of the telephone user because it combines and 


unifies the 


searc 


communication— 
ufacture, supply and 


through 


pulling at cross-purpose 


tivitie thing is 


an overlapping of 


co-ordinated to give you the hest telephone 


ble cost. 


service at the lowest 


ral plan of the Bell System is the 


‘The 


cumulation of more than fifty years’ experi 


ence, resulting in one policy, one system and 
universal service. 
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Every Car Should be 


SIMONIZED 


If you want your car to stay beauti- 
ful, the sooner you Simoniz it, the 
better! New or old, every car needs 
Simoniz to protect the finish from 
weather and dirt—to make it last 
longer, and keep colors from fading. 

Millions say there's nothing like 
Simoniz and Simoniz Kleener for 
Keeping cars beautiful. So, always 
insist on and get them for your car. 


“—) 


SIMONIZ 


= \ Se 
EASIER + QUICKER + SAFER 


H ie 


house by char 


is a pain 
less and. inexpensive 
way of satisfying that 
urge to own a) new 
home, 

For instance, it re- 
quires no great 
amount of time or 
money to change an old-style frame build 
fing into a modern stucco ot brick home 
or to transform a stucco house into what 
appears to be a brick dwelling. New ma- 
terials and methods make it easy to change 
the entire appearance of a home merely 
by encasing its walls in a decorative over- 

‘One popular way of modernizing a frame 
building fs to apply’ a long-wearing outer 
Coating of cement stucco, either colored 
or white and trowelled or brushed to give 
any one of a dozen different textures to 
match the architecture. According to aver- 
age figures, a three-layer overcoating of 
succo on metal lath can be applied to an 
old building for, approximately $1.55. a 
Square yard including the labor. Of course, 
in some localities this price will vary. 

In preparing a frame structure for a 
stucco overcoating, the trim is first ex- 


BoLen 


Secretary Popular 
Science’ Insatute 


eof the additional thick- 
ness of the finish, Then a layer of sub- 
stantial building paper is applied and met- 
al lath fastened over this with furring 
nails to hold it away from the original 


To provide a good base and anchor for 
the new stucco wall, the first or scratch 
coat is pushed through the holes in the 
wire mesh lath so that it forms a solid 
mass against the waterproof weather 
paper. In most cases, this frst coat fa made 
half an inch thick and is laid so that it com- 
pletely covers the outside of the lath 
‘When this first coat has been cross- 
scratched or scored to provide a bond, 
and has been allowed to dry, it is wette 
down and the second, of browning, coat 
applied. After a thorough drying, the se 
fond coat is then covered with the finish 
coat which may vary in thickness from 
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pending on the texture of the finish, 

‘All three coats consist of the same mix- 
ture made in the proportions of five sacks 
of high-grade cement to fifty pounds of 
hydrated lime and sixteen cubic feet of 


sind, Of course, if a color is desired. a 
‘mineral pigment is added to the mix for 
| the finish coat, 

| 


| ANOTHER populartype of modernizing 
‘or fenovizing, finish consists of anover- 
| coating of real brick laid flat to give a 
Yencer four inches thick. Built over the 
‘old wall, this real brick exterior complete 
ly changes the appearance of the house 
and ends the painting problem forever. 
Based on the average cost of face brick 
and labor, an overcoating of this varie 
an be applied for approximately $1.95 a 
square yard 
Unlike stucco overcoatings, a veneer 
ce brick is not applied directly to the 
hherspapered siding but is spaced at 
Teast an inch from it. This provides an 
Insulating aie space between the old wall 
and the new and takes care of any irreg- 
Ulaites in either the brick oF the siding 
Since a brick wall may weigh thousands of 
pounds, itis necessary, of course, to pro- 
Vide a’ separate foundation of concrete 
footing at the base of the new outer wall as 
well as anglesiron supports over all open 
Ings such as windows and doors. Some 
form of anchorage also must be supplied 
to hold the narrow brick wall steady’ and 
in place, In most cases, thirty-penny’ nails 
driven into the studs and imbedded in 
bond between bricks serve as the anchors 
Besides these full stucco and real brick 
overcoatings, there are several novel imi- 
{ation brick’ veneers and shingle sidings 
that can be used to chinge the exterior 
me. oF stucco house. Roughly 
tion coverings can be divided 
classes—a new asbestos. and 
cement siding manufactured in strips imi- 
| tating three standard. red or gray’ bricks 
| laid ina row, a shingle type of asbestos 
siding that ives the general effect. of 
bricks, and a recently developed half-inch 
brick veneer manufactured in panels of 
twelve imitation bricks each equaling ap- 
proximately two square feet of wall aren. 
Tn this last mentioned type, the imitation 
bricks are mounted on a high-grade insu 
lating Doar and regu beck mortar i 
used to close the joints between panels, 
When applying these. sidings. building 
paper oF felt is applied first and the brick 
Strips, shingles, or panels are nailed di- 
rectly'to the building. Prices for labor and 
taterials for this type of exterior range 
from $1,00 to $2.50 a square yard 


"THE process of changing the general out- 
side appearance of your house also pee- 
sents the possibility of altering any unde- 
sirable features in the architecture to give 
a more modern effect. A building carpen- 
ter will not find it dificult to eliminate a 
dormer, fill in an unwanted window, oF 
change the position or general construc- 
tion of a porch or entrance. 

Aside from the beauty of these over- 
coats of stucco, real brick, or imitation 
| siding, they have many other advantages, 

since ‘they provide additional. insulation 
and tend to cut down fuel bills, provide 
added safety from fire. and increase the 

value of the property 
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shih to one quarter of an inch de- 


MOTOR OIL THAT SPEEDS 
NEW SUPER-TRAIN MAKES 
ALL CARS GO FASTER! 


PBT wean twat THE 


'NEW UNION PACIFIC 
STREAMLINE TRAIN 


ALSO INCREASES PICK-UP 10 TO 25% 


Available Now at 
No Extra Cost to Public 


[ORS for emething 
Then try Tough Film Pennzoil— 

cal motor oll tha 

‘are talking about. 


A Record-Breaking Oil 
Here's proof that the correct, grade of 
Pennzo makes cars go faster. AB Jenki 
tused Peanzoll—a regular, ligh?grade— when 

ove his Pierce-Arrow over salt bods 
Utah. Averaging 118 miles an bour for 
3000 miles! Heeaking 14 world records! 

‘The Union Pacific Railroad ses Pennzoil 
to lubricate its new streamline supser-tra 
that has a top speed of 110 miles an hou 

“More than s0%of fast air transport miles 
are now flown with Peansoil exclusively 


he spo- 
[car owners everywhere 


And thoussnds of motorist tll ow the 
correct rate of Peanzoil gives their cars 
more speed. «increases pick-up y « « 83Ves, 
money on gaslin 
What Pennzoil is 

Pennzoil is refined from the fines! Pennsyl- 
ania crude, Tes 3 ties concentrated to 
five it an amazing ough Alm that can with 
‘Stand the territe punishment of record- 


YES, ANO I'VE BEEN 
USING IT FOR YEARS, 100, 
17 GIVES MY CAR MORE 

SPEED. QUICKER 


PGK UP geal 


the non-lubri 
ny plan ovr ae 
wfrcute dow 
fvetlct 


breaking speeds, The 
found in 


rktion or engined 
as streamlining ‘cats 
resistance. Ths your motor runs 
easier, foser «sand you nave on favo 


Try Pennzoil Today 
Remember, this spec 
Legioe 
You. More speed. Quicker pick-up. Add 
So wily b 


Sher REconD FROM 
200703000 MILES 
wire Pennzom 


Toontwe SAME OIL 
Any MoToRisT can 


THE 


Berceiive Otire Ol Ci, Ba. — Low Angeles, Call 


BristrAmerian Ol Cay Lid. Canada 


MAKES CARS GO FASTER..SAVES ON GASOLINE ...#ii(r00zthu 
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Here's A Chance to Build 
Your Own X-Ray Machine 


Recrserey in Our Readers Say I read a re- 
quest fora cheap, homemade X-ray machine. 
XT have’ often thous of building such 
Ici, ook the ibn of dace the 
ne th «amc 

iladelphia. As a result T pass on the fol- 
lowing information 
‘The tube Hoel olers 
to dificultes and any 
lass blower wil help 
Sou complet it. The 
ecessary. vacuum, 
however, is the 
courasing part. Not 
fly must the, Vacs 
‘tum be very: high st 
ven. the air nthe 
metal ‘must be "with 
Arawn. To io ths 
the tube must be 
inva hot oven. whlle the vacuum is being 
ht tnd oma cree of ish ole 

Must be shot through k. By this process, 
{he ars crown tors the metal whic sth’ 
Whe would cause considerable Muorescence 
And hinder the Xeeayss 1 believe any tally 
Experience, worker ful construct te i 
paratun as show, in the accompanying sket 
fd then have the vacuum daten 
responsible company’=~E. Philadel 


Pa. 


Streamlined Auto Doors 
Demanded by This Reader 
1 axe streamlined automobiles, but why 
in the name of aerodynamics are'the doors 
ot devine with streamlining alo? The 
front doors om many cars open forwai 
‘a headveind will tend to close them or to hold 
them closed.” But the tear doors on most cars 
n backward, so that a head wind would 
blow arainst the door if the door were open. 
Why not have all Tour doors opening for- 
‘ward, ina streamlined manner? have never 
‘een car of this deslzn but it seems to me 
it would be an excelent type—J. G. Cy 
Sonora, Texas, 


Do You, Too, Want Articles 
On Infra-Red Photogaphy? 

1 nave been for some tne an enthustastic 
follower of your articles on phases of potor- 
raphy, and they have all been very helpful 
Inime! However, fol there are some brantbes 
Yet to be covered and T am quite sure infor- 
nation on thee subjects would be welcomed. 
Would tbe posible to. publish an_ article 
Uealing tit infra redo ultra-violet photog 
Fahy? The article should deal not only with 
the taking of the pice 
tures but with the 


room. Also, could 
Some” notes "on. the 
handling of painchro- 


‘matic material be 
cluded? T would, and 
Loam sure others 
‘woul! echo my. fel 
ings, very. much, ap: 
preciate an article of 
this sore and 1 do hope you heed my request. 
SEOR, L,, Webster Grove, Mo, 


Curved-Light Apostle 
Is Hereby Set Right 


Comes ina curve. He 


rood comparison, I think, but be has mis- 
‘onstrued it a bit. The stream of water would 
be'a curve, but case observation would show 
that each drop ‘of water Koes in a. straight 
line {rom the point where the nozzle was at 
the time when that drop issued. forth. to 
whatever point it strikes (ignoring, of course, 
the downward curve caused by gravity). 10 
the same manner the beam of light would, 
Ii you could see the entire thing, be a curve? 
bat the individual wave fronts'of the light 
woukd follow a. straight line from the point 
Where the source was at the time when it 


Single-Tube Receivers Seem 
Suddenly in Big Demand 
‘Tus letter & written for the one purpore 


‘of agreeing with ‘ML. P., of Brooklyn, N: 
land A.B, of Corning, N. Y., who want in7 


Some articles on the 
Construction of sin- 
fle-tube receivers, 
both long and short 
waves? Radio has 
heen developed to 
such a point that one 
tube can give com- 
paratively “good re 
feption. Tve been a 
Steady reader of your magazine for many 
sears and you'll always have a steady reader 
luntil my death notice appears. More power 
to you-G. RS, Portland, Ore 


Moot Questions About Heat 
Are Answeced, Once for All 
Recesiay some readers of Porctan 
Scrxcr Moxtimy have been attempting to 
cxplain why the earth apparently f heated 
iy the tun Uut the statosphere and ether 
are not. It cer to me that these readers 
ive been confusing cause with effect. Heat 
Rhnot a cause; it the eft of dasipating 
enetey through friction. It doesn’. matter 
fartculaly what form’ of energy i diss 
bated; once i i dissipated beat results The 
Sin fs constantly ving energy which is ra- 
ated throush space. Since nothing exist in 
ce upon which cam impinge, thie ers) 
‘®'not'desipated and, therefore, no heat 7e- 
fulte, When, however, the energy” encounters 


atmosphere immediately above the earth prof- 
its bythe radiated heat ands further heated 
bby the dinipation ot the. energy reflected 
{rom the earth-—S. T Nashville, Tean, 


How Many Readers Approve 
This Violin-Making Idea? 

1 amt a subscriber to your magazine, and 
io not think ie ot of place to suggest hat 
You include. in your 
magazine an atide 
fon the rudiments of 
olin making. Tam 
Ionereted inthis subs 
ject and fel sure you 
five! many readers 

apes 


sa pil ate 
uy ee 
ad 
soi eis 
eg SS ak" 


fon the above subj 


No Permanent Waves in 
This Reader's Gravity 

Srxcx, when, RN. Ly Seattle, Wash, does 
gravity have waves? Newton's idea of grav. 
{ty "was this: that every portion of matter 
attracts every other portion with a force di- 
rectly proportional to. the product of the 
‘masses, and javersely proportional to the 
square of ‘the distance between them, He 
‘mentions nothing about waves in his state 
tent Here wer eravty waves they wt 
have velocity and. woul ‘things away 
from ‘the earth instead of holding them 
down. Gravity is independent of such things 
fas material of the bodies, nature of inter 
‘ening space, and shape of the bodies. It de- 
Ree ont distance and masi—J. DH 

fensphis, Tenn. 


With Prohibition Gone, Now 
Comes This Cure for Hiccoughs 

Sout time ago a physician reported to the 
American Medical Association a cure for hic- 
‘coughs that T have never happened to ee in 
your teresting magarne. Since it bas 

a chan on stoecl oly mats aad 

‘myself, I should like to pass 


along for 
be interested. 


ak; the paper will 
crackle when this is 
‘done correctly. Ina 
ew minutes the hic~ 

‘will cease and the bag may be re- 
‘moved. 1 believe the slicht excess of carbon 
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Gon alone works with a 
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Larter Stoke 


Gem doesn’t scuff the skin with short, 
choppy, stubble-twisting strokes. Tt slides 
through the toughest whiskers with the 
velvet action of the barber’s razor, because 
it also uses wedge-edge, rigid blades in a 
straight, fi! contact holder. 

m’s design compels correct shaving. 
Its bevelled top meets the bristles at reat 
Zevel and right angles and removes the 
beard in swift, tugless, fice-length glides. 
Like the barber's stretching fingers, 
tightens folds and wrinkles, 
that wrongly-shaped razors miss, and leaves 
clefts and nostril contours clean asa whistle. 

Dual Alignment (patented feature) sets 
the blade so accurately and sbudgingly that 
you can’t rasp or nip your face. 

We build Gem Blades of super-tough, 
50% thicker surgical steel, and strop ’em 
4840 separate times for Jig use on strong 
beards. They remain keen so indefinitely 
that economy scowls at the money wasted 
on softer, thinner, shorter-/iccid substitutes. 


Gem Micromatie Razors are fool-proof 
and guaranteed forever, 

adjusted with a twirl—ch 
Handsomely boxed sets sold everywhere 
regular dollar holder with two 
y “Doubting Thomas” who'll 
spend a quarter and send this coupon. 


Ecleued find 236 for complete tral Ge et thse 


dee blaude and the same gold-plated Gem Micromet 


Reesor wow featured in regular $¢ enifit. 


ee 


GEM esr iad = 


Gioxide accumulated in the bag is 
fered. responsible for the cure. 1 ha 
this treatment fail only” once in a 
‘more cases of severe and. painful bi 
‘ing—F. G. B., Topeka, Kan, 


He Likes Any Article As 
Long As It's On Astronomy 


Ix 4 recent issue of Porciax Scrrsce 
Mowruty appears the most interesting. ar- 
ee that you have printed since “Blast of a 
Giant Atom Created Our Universe.” (P. S. 
M, Dec. "82, p. 28.) 
‘The article in ques- 
tion is "Saturn's Rings 
and. Mars" Canals” 
Hoth of these articles 
arvonastronomy, and 
as Tam a student of 
astronomy, they 
mea” great 
deal, The whole mag- 
azine does, as a mat 
ter of fact. T cannot 


a 


think anyone that does is ab- 
ere is no subject that makes 2 
Keres mach eronony doce 

wether kood tile you printed rece 
beers “Power re jen In Mon Let's se 
fore astronomy In your mayarine- 
Folcroft, Pa. cit ws 
Sound Waves Focused 
By a Transparent Bag 

‘Your Jupe article on new researches in 
sound recall an odd it of experimentation 
farrled on years ago, I wonder if your read 
fr know of it A iclemtat In Esrope con 
Sructed a bag of transparent elllone mate- 
Fil, shaped ft ke a convex lens and” filed 
it a coneate ae ie’ con he passed 
sound waves throu it they converge fast 
Be Tght beams are focised ‘by ase lems 
The Fanon a that the sun waver ty 
cling through ‘earbonie acid gas more slow 
than dhrouth ie, were bent inward as they 


ver, Colo. 


Small Prize Is Requested 
for Big Engineecing Job 
Wavy doesn't some mechanical magazine 
offer a. prise for the best sation of sack 
Droblems as making electricity from wind 
ower or harping th te ying the 
Pressure of the atmosphere? A. thowcand- 
follar prise would interest many engineers 
‘There B'no problem thal tan net Sesolvcl, 
1A ree would speed ducovery =O" HA, 
ee woul theovery 6. HA 
Roorevety 1g SY 


You Might Try Being the 
Goat of This Problem 


He is a problem that 1 think the math- 
ematical sharks among your readers might 
enjoy tackling: A cir- 

iF enclosure, hav 
ing a diameter of 
forty feet, has a 
straight fence tangent 
to it. At the poiat of 
tangency, two goats 
are tethered on oppo 
ste sides of the point 
ff tangency. One goat 
has a rope fity-four 
feet long. How long 
must the rope of the 
‘other goat be so that 
their combined grazing area measures 3.1122 
squire feet?—F. G. C., Myrtle Point, Ore. 
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Homeopathic Doctors Know 
Theie Snake Poisons 


Cerne i true But the sumption that ft 
fen pt ot ad i wat ue ae 

publ and edie pro 
feson to allow i to Eo unchallenged 1 Con- 
tend that the article We wnair for T cannot 
believe that any body” of scealists or any 
shoal. of medicine cam ‘be ignorant of the 
facts that snake poioms were developed and 
have been in use by the Homcopathle medial 


Profession for the past 150 years, and that 
they, as well tons for their use, can 
bbe ound ia any thie Materia Medi- 


2, Snake farms have been in operation for 
many years to supply the venom to. the 
homeopathic schoo! of medicine—(Dr.) J. 
S.'V;, Dayton, Ohio. 


Will the Chemistry Sharks 
Please Tackle This One? 


Curarisray is my main interest. While ex- 
perimenting In my home laboratory, 1. got 
4 notion of making a candle with ‘a blue 
flame. I began trying out all sorts of chemi- 
cals, and soon T had many solutions ready. 
T bad mixed chromic acd with potassium 
nitrate, and then T 

thought of adding a 
ttle gasoline and al- 
‘cohol to see what sort 
of flame ‘would re- 


a 
Aided a drop of al 
fohol, there was a 
thunt’ of fame By 
farther experiment. 
Ings T found that 
Iti aleobot poured 
Spon ‘chromic. acd 
sould produce fie. 1 
Trousht this problem to a teacher of science 
who studied it and found it was entirely new 
im I ater took it tothe bead 
the Grand. Rapids Filtration Plant. He 
Scseted that T write these facts to you and 
see, your readers. could furnish an ex 
Pianation E.G, Grand Rapids, Mich 


Western Hoss Thief Keeps 
Himself Strictly Up-to-Date 


ca 
vor 
Doubtless Coal’ 
They Need So Much of It 


doesn't have much luck follow 
rints on concrete or even dirt hich- 
K, Los Angeles, Calif, 


There Because 


= have & 
climate? My own theory is that the expla 
tion lies in the fact that the axis of the earth 
{shifting constantly and that the Bypothet- 


ical temperature changes have been nothing 
more than a shifting of the polar ice caps, 
‘due to this change in the angle of the earth's 
fauis to the plane of its orbit. 1 wonder if 
Tm right?—b°A. E, Portland, Me. 


Humanitarian Wants to See 
Bell-Ringing Cats and Dogs 

Hest isa practical eusestion Tshould like 
to:pau on fo the incentive penises amont 
‘our readers: Often Ihave seen eats and dont 
Ting to, eet into thelr homes. Mewing oF 
hin cs ago 
fave to" ‘aia ow2°" 
ome one ‘opens 1 
door. ‘Why "couldnt 
Senin bled 
‘metal plate that had } 
inen placed mer the , 
oor? Thi weight ea 
on te woul EY 
ose a reat and a 
SiGe <ee 
Sound inside the 
howe and some ons would then come and 
fen the door andl the animal into the 
Suse. The plate could be placed where the 
Snimalwly rests while. wa 
oor tobe opened. by. an “a 
tmaater"—H, Sy New ochelle, Nc Vs 
Variation In Speed of Light 
Due to Earth's Tempecament 

Iwas very much interested in the article 
on “Myserious Variation n Speed Light 
fr a recent shar ot Portiusn. Sciptex 
Mosraty: Tt isa wellskoown fact thatthe 
fa th Soup he a an 
sum, ‘This causes the enth to travel : 


et 
Trotman cnr 
sng eh, 
Sens ees ee 
en aces an eo 
tr oped Sue aaah ee 
eee aces eee ere 
tion on our part with respect to the object 
aig bare mance 
pe eg art 
Erte ee 
pee arabe es en ee 
yee Se ae 
PA Lg bh ge oe 
Rp ee 
pani oie pee i 
So ep eg agin 
eral lrg 


Tampec-proof Stickum for 
All Mail Is Requested 


‘a subject I wish to call to the at- 
four chemist friend, Raymond B, 
Wales Tam sure that many of us have bad 
the ‘unfortunate experience of having our 
toail "tampered. with by some unscrupulous 
enone. Even those who have not suffered 
Frm this biter, experience woul appreate 
ing the safety" and 
Privacy of ther mail 
£0 that they could be 
Sire there "would. be 
bo surepitiows open: 
ing of letters T think 
Me. Wales might be 
able to produce 
Rickum, 1b take the 
Place of ordinary m= 
Silage, that when 
‘once appl 

ot erty 
Ether moisture or beat. Please ask him to 
set busy on thisA. RW, La Gloria, Cuba, 
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GEARSHIFTING ey ant Moke 
in the 
ABOLISHED WHOLE FIELD 

BY REO—NoT — f 


il MATHEMATICS 


Now in ONE 
Handy Volume! 


For the first 


al pe 
‘man in the mechanical trades, every 
Who ever uses a tool oF has to, make 


er sho 


Thome, will ind bere tr 
‘aking, money-saving 


THE HANDBOOK 
OF APPLIED 


MATHEMATICS 


study 


mah 
Indl 
linear 


Last Call! 
Save 174% 
on this Special 


Advance of 
Publication Offer 


To danger of sali 
focount of some slight 
‘Thowands of ewners have declared th 
id nevee apn be imdaced to go back to 
"Nor would you-once you ex 

ing advantages 


EXAMINE THIS BOOK FREE 
SEND NO MONEY—MAIL THIS COUPON 


rienced the ral 
ie REO SELF’ 
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FROM THE 


‘Test’ lube 


and to produce it in quantities. During the search, he has made 
‘countless experiments and has journeyed half around the world. 
Now, more than 10,000 miles from the point at which he be- 
‘gan, his quest has ended. in succes 
By adding fuller’s earth, a claylike substance used in filtering 
oils, to an extract, made from rice husks, he is able to isolate 
the vitamin, B sub 1, The vitamin molecul 
flies, on sticky Aypaper, and held by the earth pa 
lution. In fact, they ‘adhere so tenaciously 
problem of the’research has been to dislodge them. Hundreds 
‘of attempts ended in failure, Finally a form of quinine was 
‘poured into the mixture. Its molecules immediately pushed the 
vitamin particles of the soil grains and 
took their places, thus freeing them. so 
aot they floated in the solution. After that 


‘Above, Robert R. Williams who Riese coy nation to concentrate and 
> ‘has recently succeeded in iso- ‘To produce a single ounce of the con- 
By Epwin TEALE luting vitamia'B vob «which le ceniated'viaminy the scien has to 
expected to be of value in treat- use from five to ten tons of rice hulls, 
‘ing nervous disorders. Below, years ago, two Dutch chemists, work 
OLDING aig mound of hte Sage ft a Secpan iuborseay, tinued 
eas te pales ot i ee ee ec 
hand, a New York scientist re- me 


cently came to the end of a 
twenty-year trail of investigation. 

He is Robert R. Williams, head of 
the chemical research department of the 
Bell Telephone Laboratories, and the crystals he has 
duced are a concentrated food vitamin of amazing possbili- 
ties. When white rats, scurrying about cages in a. Columbia 
University laboratory, sipped water in which the magic crys- 
tals had been dissolved, they made astonishing spurts in 
growth. Applied to humans, 5 
may increase the stature of ‘un 
the realm of the fantastic. produce 

‘Aside from these sensational possibilities, the concentrated 
vitamin has shown itself a potent nerve food, valuable in 
treating neuritis, neuralgia, and beriberi, the dread nerve and 
heart disease of the Orient, 

‘Twenty years ago. in a bamboo hut in the Philippines, 
Williams saw a child, dying of beriberi, saved by a few 
drops of rice extract. "The two decades that have followed 
have seen him struggling year after year in an effort to con- 
centrate the life-saving vitamin that is found in rice husks 


B 


Right. vitamin C concentrate ie 
Inve the four, Abower # mechante 
eth mines vivrin © with the 


the vitamin, B sub 1 
could produce no more than a few flakes 
Of the precious substance, Williams 
discovery, however, permits large 
‘manufacture and may play an important 
tole in producing new foods of the future 

Thus science has addled another link 
to the long chain of its achievements in 
the realm of food. 

New foods, improved foods, purer and 
more nourishing foods—these are the 
goals of a host of workers, “This scientific 

fighting in the white uniform of the 
Iaboratory, stands constant guard over the 
nation’s food supply’. It has prepared im 
proved containers and better methods of 
packing: new and ingenious tests for fresh: 
ness and nutritive value, and it has given 
‘us such recent striking innovations as pow- 
dered soups that can be shaken from 
sprinkler-top cans, flaked coffee that can 
be percolated with cold water or brewed 
like tea, and plastic creams that have their 
fat molecules elongated by centrifugal 
force to enable them to pack more closely 
together. 

‘We have learned much about food since 
that day in 1912 when the Polish chem- 

t, Dr. Casimir Funk, coined the word 
vit for the mysterious, invisible ele- 
ments in foods which are'so potent in 
their effect upon health. Everyone now 
kknows how vitamin A. found in. greens 
dairy products and ‘builds esis- 


But their method: 


tance to infections; how 


Simulates the appetite and is a ton 
the nerves; how vitamin C. plentiful in 
oranges and tomatoes, prevents scurvy: 
how vitamin D, from’ milk, butter, and 
cod-liver oil, prevents rickets; how vitamin 


E, found in molasses. lettuce, and wheat 


min G, the anti 
yeast and egg y 
reds of lives in southern states, 

One of the mysteries of science is how 
vitamins perform their life-preserving tasks 
within the body. Nobody has ever tasted, 
seen, heard, touched, or smelled a vitamin 


“ 


white 
planai 
how vitamins function | ha 
just come from the research 
laboratory of an American 
tuniversity, Tests there have 
shown a ciose relationship be- 
tween vitamins and those curious cher 
eal factories of the human body, the en- 
docrine or ductless glands. 

Recently vitamin C has been concen- 
trated into a more effective form for 
fighting scurvy by the Norwegian scien: 
tist, Dr. Ottar Rygh, By evaporating the 
juice of unripe oranges ina. partial vac- 
iwum and treating it with chemicals, he 
produces a yellowish oil shot through with 
heedlelike crystals, From these needles, 
he produces his food-medicine. What has 
taken place not even Dr. Rygh knows, yet, 
in a single step he has brought nature in- 
to his laboratory and helped pave the way 
for vitamin C to be made easily available 
for the world, 

‘When the Byrd Expedition headed south 
for a long stay in the Antarctic. several 
cases of orange concentrate were careful- 
ly stored away among the provisions. Inan 
emergency, the leader counts upon this 
‘material to prevent scurvy among his men, 

Tn tiny death chambers in the Los An- 
geles. Calif. laboratory of Dr. Roger W 
‘Truesdale, white rats were recently gnaw- 
ing at the wire netting that restrained 
them from freedom. They craved some- 


ive sample is bei 
angerous bacill are present they will grow very rapidly 


mmersed in be 


thing lacking in their rich foods. Beside 
them were cages containing sleek and con- 
tented animals. What the trst rats lacked 
was vitamin D, that mysterious element 
Provided in the past chielly by cod-liver oil 

Dr. Truesdale was demonstrating that 
a yellowish concentrate obtained from sar- 
dines and tuna is also potent sunshine 
oil, that it is really the stuff babies ancl 
the aged, as well as white fats, require 
when their bones ache and they lose their 
taste for good food. As a result of his ex- 
periments, special apparatus in one large 
California’ macaroni factory. adds drops 
of the vitamin oil to the flour as it passes 
down the production line to the machine 
that turn it into macaroni 

‘One hundred gallons of fish oils yield 
‘only one ounce of the Truesdale concen- 
trate, This is so powerful it cannot be 
taken in the pure form, When it is mixed 
with fourteen gallons of sesame or corn 
Gil, itis stil, tests have shown, sixty times 
as rich as the vitamin D content of stand- 
ard cod-liver oil 

Incidentally, the discovery promises to 
prove a boon to American fishing. Previ- 
ously the dark tuna meat was made into 
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poultry feed and only the white packed. 
Now oil from the dark meat and sardine 
oil, formerly used mainly as an ingredi- 
ent of paints, become important health 

‘Another discovery about vitamin D has 
just been reported by, the U.S. Depart 
‘ment of Agriculture. ‘The more sunshine 
a hen gets, the more vitamin D there is 
in its egg yolks! Fifteen minutes’ irradia- 
tion with an ultra-violet Jamp was found 
to have the same effect in increasing the 
vitamin content of the exgs as adding one 
percent cod-liver oll to the diet 

Heat and air are vitamin-kiliers. Not 
Jong. ago, that brought up a curious prob~ 
Jem in an eastern factory. Tomato juice 


‘canned in this plant was found to contain 
fewer vitamins than the juice put up by s 
rival companies, All the companies used, 


the same kind of tomatoes. The 
vitamins were in the tomatoes 
Somewhere between the’ farm 
and the can part of them disap: 
peared, Where? “An industrial 
chemist tackled the riddle. He 
found that the machinery beat- 
ing up the tomatoes drove air 
into the juice, oxidising and de- 
stroying the Sensitive vitamins. 
‘A simple change in the apparatus over- 
‘ame the trouble. 

That vitamin B, in addition to its ac- 
cepted value as a’ nerve conditioner and 
appetite builder, has a mysterious effect 
upon the intelligence has just been dis- 
closed by tests in one American univer- 
ity. Rats deprived of this vitamin had 
twice the trouble extricating themselves 
from mazes as those whose diet contained 
it. Whether it will also prove a gray-mat- 
ter vitamin with humans, scientists are not 
yet prepared to say. 

Because different sizes of animals and 
diferent methods are used in research lab- 
‘oratories in determining the vitamin con- 
tent of foods, an International Conference 
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on Vitamin Standardization is being held 
this month in London, England. Delegates 
will seek to work out units for measuring 
vitamins which will be adopted through- 
out the world. 

‘The work in vitamins is only part of 
the activity of the food research battal- 
ions. Developing new foods and working 
ut improvements in old ones form im- 
portant phases of the research. 

Take for instance, a new plastic cream 
recently placed upon the market. It is 
dae, ely ecu a tha ek Cane 
Sequence’ of defying an’ apparent physic 
law. ‘The fat. concentration limit fn an 
emulsion is, due to the globular form of 
the fat parices, about seventy four pet 
cent. Why not ‘change the shape of the 
particles $0 more would fit in a given 
space? That was the question one re- 

search worker asked him- 
self. Harnessing. terrific 
centrifugal force, be elon- 
gates the particles, packs 
‘them closer together, and 
accomplishes the appar 
cently impossible, Crea- 
tion of this new kind of 
cream has made possible 
a variety of new spreads 


through the addition to 


Sind weighed before being packed 


them of honey, fruits, and yarious flavors. 

‘Milk that won't curdle is another gift 
‘of the laboratories, It is of especial value 
in feeding babies. The process, recently 

fected, filters the milk through 2c0- 
ites, one of the family of silicates used in 
making glass, thus removing the calcium 
which is responsible for the curdling, A 
itional vitamins, introduced into the 
milk, increase its value, 

To enable infants and invalids to digest 
thick vegetable purees, laboratory men 
have just worked out a new method of 
pressure cooking. It breaks down the 
starch cells in the soups thus making them 
easier to digest. 

Flaked coffee, that can be brewed like 
tea or percolated for icing with cold water, 
has proved a success in the laboratory 
and is expected on the market soon. Gases, 
generated within the cofiee bean’ during 
roasting, were found to and carry 
away much of the aroma when ordinary 
roasting and grinding methods were used. 
By rolling the coffce into leaves as soon 
as itis ground, the scientists find they can 
squeeze out ninety percent of the gases 
‘without loss of aroma. After a lapse of 
two years, leaves packed in containers 
filed with’carbon dioxide gas, to exclude 
all air, were found to be perfectly fresh. 

Vacuum packing, excluding all 


ks ae van been OBER, is an advance that 
ed iano ng tat been widely adopted by Ame 
Sekyoaed te ratned te fan manufacturers, AN. oxygen 


‘detector, which is placed in such 
cans, is the latest innovation in 
the field. Tt is a slip of paper 
treated with chemicals so it will 
change color if any air finds its 
way into the container. ‘Thus 
the purchaser is able to check 
up om the freshness of the goods 
he buys. 

A few years ago, midwestern 
canning companies were flooded 

\ ‘with compaints about sweet com 


that came out of the can spotted 
‘with black. Investigation reveal. 
ced that minute quantities of sul- 
phur (Continued 0 


1s 


"Thousand-Mile 


{fansmission system in the world will soon be in operation 
between Boulder Darn on the Colorado. River and Los 
Angeles, Cali 
Protected from the damaging fury of lightning and storm by 
every means modern science can devise, the hollow copper cables of 
pa fnew design will cross 270 miles of desert, mountain, and plain to 
Sehatoy sats bring Los Angeles an uninterrupted 275.000-volt current, sufficient 
to Tight $0,000,000 ordinary fifty-watt lamps 
“Transmission of this tremendous burden of current over a distance 
as great as that between Chicago and St. Louis offered difficult engi- 
neering problems, Corona Toss, the leakage into the air of electrical 
‘energy, Was one of these. The necessity for adequate 
protection against lightning ‘was another, and even 
fore important problem, since lightning will be an 
feverspresent menace. The cables, itis estimated, 
bre subject to shocks as great as 19.000.000 volts, ‘To 
minimize the danger. a lightning “rod” 1,000 miles 
Jong will guard the line 
This length is necessary to protect the double line 
fof towers that form the system now being constructed 
by the Los Angeles Bureau of Water and Power. To 
files of towers. rearing themselves like spectres above 
the desert brush and cacti. carry the six cables for the 
first 230 miles. AL a point near San Bemardino, the 
files converge and the cables are borne the remaining 
forty: miles into Los Angcles om one line of double 
towers. 
"The lightning rod designed to safeguard these 2,800 
towers and 1.620 miles of cable is not a rod at al 
Ii isan elaborate system of wiring so con- 


ARRYING the heaviest electrical current ever conducted 
by a commercial power line, the longest and most efficient 


structed as 10 control the enormous volt- 
age of a lightning. shock 
‘Ordinarily, lightning, striking a tower, 


‘would race down the frame work and be 
turned back by the comparatively. re- 
stricted ground area at the base of the 
tower. Then the current, rolling back up the 
tower, might form an arc across the insu- 
lators, and disable the line for long periods, 

‘The newly designed rod, intended to 
prevent such damage, consists of one 


‘Sed to scratch the 
ables clean at the 
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Lightning Rod 
POWER LINE 


galvanized wire stretching along the tops of the towers 150 
feet above the ground and a black copper wire buried three 
feet in the ground in contact with the towers. Where the power 
line is carried by two lines of towers, the underground wites 
are connected every 1,000 feet, 

Lightning, striking the elevated wire, will be conducted down 
the tower and by means of the subterranean network, it will 
be distributed over a wide area of the earth, ‘The system will 
instantly dissipate 13,000,000 volts of a 16,000,000-volt cha 
the ‘maxim which, with rare exceptions. the line 
will be subjected. sulators and conductors are designed 
to withstand the remaining 3,000,000 volts. If, exceptionally 
shocks run as high as 19,000,000 volts, it is expected that small 
sections of the line will be temporarily disabled but that no 
serious damage will result 

Next among the problems presented by a transmission line 
of this length was that of corona, of leakage of energy which 
is similar to the radiation of heat from a steam-power line 
This loss would be sullicient, in a line as long as this, to supply 
current for a city of 30,000 population. 

‘An obvious remedy was the use of a cable of larger diameter, 
since corona occurs only when high voltages are forced over a 
wire of inadequate section. Increasing the cable diameter. 
however, meant such an increase in weight that stronger and 
more expensive towers would be required. 

Hollow cable solved the. prob- 
lem. The cable adopted is one 
‘and four tenths inches in diameter 
‘and is built up of ten copper 
strips. tongued and grooved and 
Joined (Contin page 111) 


sm the nuiomoblle standing near it 
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JAPAN'S MYSTERY SUB 
MANNED BY TWO MEN 


rs purpose shrouded in mystery, a midg- 


officials, Even the reproduction of the 
photograph shown below was banned in 


hat country ne to one report 
the submat ned for use in shal- 
low rivers and lakes. It is also rumored 


that Japan plans torpedoes which would 
be piloted toward enemy’ ships by volun- 
teets willing to sacritice theie lives in the 
resulting explosion, 


NEW MICROSCOPE LIGHT 
FOR OPAQUE SPECIMENS 


upon the specimen by a concave reflector 
that rests on the edge of by 
Microscoric study of opaque objects means of an annular ring it 

is made easy with a new attachment that 

i said to fit any standard microscope. An 0 fall 
electric bulb of special design is used in from any direction. In this way’ slight ir. 
lace of the mirror-condenser system and — regularities in the surface are made visible 
light from this bulb is directed downward 


HOW FOREST RANGERS TRAIL FIRE BUGS 


U, S. Forest Rangers sometimes 
tum detectives to track persons sus- 
pected of starting fires. as the pbo- 
tograph at the left shows, It illus. 
trates a ranger sifting prepared 
materials, together with water from 
‘a handy canteen, into a suspicious 
footprint in ordet to make a plaster 


since it may p 
fit the prints. 


CAMERA PROVES LOCH NESS SEA SERPENT IS JUST A WHALE 


By westirvixc. the > = —— 
sea serpent of Loch Ness, 

Scotland asa familiar 
species of whale, natural- 
ists have just shown how 
easily the human eye 
‘may be fooled into t 

ing it sees an unfami 
monster. Worldwide 
terest was drawn to Loc 
Ness, within recent 
‘months, by repeated eve: 
witness reports of a long- 
necked, aquatic appari 
tion of huge size, resem- 
bling no known marine animal, Finally Dr. Robert K. Wilse 
noted British surgeon, manag. a sm if 

lous creature, and the mystery vanished. The picture show 


the curved fin of a killer whale projecting in 
from the water strongly suggesting an cl E 

head, According to Dr, Roy Chapman Andrews, noted ex 
plorer and zoologist, and others who agreed on thi 2 


tion, the whale evidently had strved up an inlet fro 
into the lake. ‘This was the second 

cleared up recently. Exami 
cereature, washed up dead on Fre 
(PSM, May, 3 
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PASSENGER'S CAR POWERS FERRY 


Powsn for a new motor ferry, recently 
tried out on the Amersee River in Bavaria 
is supplied by the passenger's car, Driving 
onto the open deck of the ferry, the 
motorist stops with the rear wheels of 
his car resting upon rollers, similar to 
those used on most brake-testing machines, 


USE EXTENSION LADDERS 
IN WORK ON BIG AIRSHIP 


Graxr extension ladders, each as tall as 
a five-story building, help keep the airship 
Macon in good order, it 
the top, repair men 
halfway up the side o 
to inspect the fal control 
fittings. ‘The striking view reproduced 
below shows two workmen saluting each 
other from their lofty perches. 
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NEW SAILBOAT HAS SPINNING 
CONE IN PLACE OF SAILS 


Usrxe a three-vaned spinning cone instead of the 
usual canvas sails, a new sailboat has just been 
developed with which the inventor hopes to steer 
almost directly into the wind. ‘The vanes, which on 
full sized boats will be of light wood and fabric 
construction, will be reversible according to the 
direction of the wind, reducing the necessity for 
tacking and avoiding the keeling over common to 
conventional sailing craft, According to the inventor, 
his sails will develop three 
times as much propelling 
force as those of canvas 


‘The car wheels, driven by 
the motor, are then used to 
tum the rollers, which are 
geared to the paddle wheels 
fon each side of the ferry 
Thus the auto's engine pro- 
pells the one-car boat 


INDIVIDUAL STANDS 
FOR PICNIC DISHES 


Ixivipvat. stands for cups and plates 
are expected to add to the comfort, and 
cleanliness of outdoor meals, A spike, 
with supporting brackets, on which a com= 
mon paper plate is impaled, provides the 
hase of the stand and is ihrust inthe 
round, after which a cup holder is 
clamped on top of the plate. Food and 
drink are thus kept handy without danger 
of spilling, and remain out of reach of 
srround-crawling insects, as shown at left, 


CLOCK TELLS TIME ANY PLACE ON EARTH 
P. M. To enable this information to be 
read at any point on the dial, the buttons 
are pivoted so they remain upright. 


Svrpiastixe the use of complicated 
time charts. a new clock dial, designed 
especially for short-wave radio fans, tells 
the time all over the world at 
a glance. A rotating disk at- 
tached to the hour hand, which 
shows local time, carries but- 
tons indicating the correspond- 
ing hour in each of the world’s 
twenty-four time zones. Letter- 
ing on each button designates 
the zone, the principal coun- 
tries it includes, and whether 
the time shown is A.M. of 


‘worla! Repecilly designed for radio fans 
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MOUNT WASHINGTON GALE SETS 
RECORD WITH 231-MILE SPEED 


Fwost the isolated summit of Mount eters maintained by other 
Washington, Vermont, where an unprece-  mountain-peak observatories 
inthe country are not thought 
to be sufficiently: stu 
withstand winds of this 
tensity. The 231-mile-an- 
hour wind at Mount Wash 
ington blew for only a few 
have known that winds attain almost in- seconds but Jong enough to 
credible velocities, the record made by the leave its record. The men 
fanemometer at Mount Washington was the are isolated from the world 
highest evermeasuredaccurately, Anemom- during the winter. 


ELECTRIC FAN HELPS BOXERS GET 
BREATH BETWEEN THE ROUNDS 


Ax Lactate fan was used to ref 
rounds at a recent military boxing t 


is hinged to the end of an extension arm attached to a 
corner post of the boxing ring. When the boxer resumes 
fighting, the fan is swung back outside of the ropes. 


MORNING NOT BEST WORK TIME 


Genranns 16 ong extant the aiity of most persons to 
work more swiftly anid accurately on 


Surprising facts discovered during a new series of sleep tests conducted 
by Dr. Nathaniel Kleitman of the Unive 
iments he used the electrical recording it 
With them, he charted the effects upon sleepers of alcohol and drugs. 
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Giant Generator Smashes Atoms 


pees in design as any motion smaller than even the 
picture creation, a 1,300,000-volt smallest wave length of 
electrical generator is wrecking atoms visible light; but its size 
fof matter for scientists of the Carnegie and shape maybe deduced 
Institution at Washington. D, C. Whirling, from the pattern or shad- 
endless belts of silk pile up electric charges ow produced on a photo- 
‘within a hollow six-foot chamber of alumi- graphic plate when N-rays 
‘num atop this machine. By applying the pass through an aggre- 
tremendous voltage to a vertical vacuum gate of atoms. From such 
tube of curious multi-sectional design, the X-rays shadows. 

experimenters have succeeded in smashing Compton mathematically 
atoms of the elements lithium and boron. reconstructed models of 
Transmutation of one clement into another, the atoms of helium, ne 
and the harnessing of the energy believed on, and argon and rotated 
to lie within the atom, are seen as possible these before a real lens 
results of such tests, which soon will be camera, The resulting 
aided by a 10,000,000-volt generator re- pictures show the atoms 
cently completed by the Massachusetts as white, fuzzy balls. De- 
Institute of Technology, “Photographs” of spite the circuitous proc- 
‘atoms recently produced by Prof, Arthur ess by which they were 
Compton, noted physicist, meanwhile give made, the views are con- 
scientists and laymen their first concrete sidered legitimate pic- 
picture of what these fundamental units of tures of the atom's exte- 
matter look like, No man can ever hope to rior, magnified about 
view an atom directly, since its size is far 200,000,000 times. 


Betow a 3 Ar in the confined quarters of a sleeper 
plane, which tends to become stuffy and 
either too hot or too cold when the plane 
fon the ground, is now, by 

mobile conditioni 

able and healthful as when the plane is in 
flight. Some time before the take-off, the 
unit is placed under the fuselage and its 
flexible hose connected with the ventilating 
ducts built into the plane. The air, which 
is cooled or heated according to the weath- 
et. is distributed within the plane to each 
berth. In ight, ventilation is supplied by 
the plane's built-in system but on landing 
and until passengers leave the plane, the 
conditioning unit is put in service 


RULE PERMITS DEAF TO HIRE 
PILOTS FOR STUNT FLIGHTS 


Trost whose physicians have advised acrobatic 
plane flights as a cure for deafness may now be 
nwa for hire by commercial pilots, according to 

nt ruling of the Aeronautics Branch of the 

Department of Commerce. Such fights will be per- 

don the recommendation of 3 physician 


JULY, 1934 “i 


Dummy Plane Teaches Blind Flying‘ 


Pilots Trained on 
Ground to Guide Craft 
by Its Instruments 


OCKING at its moorings but 
never leaving the ground. a 
dummy plane now initiates 

student pilots into the mysteries 
of blind, or instrument. dying 
‘The new training method, adopted 
for U.S. Army flyers afte 
cessful introduction at a Ne 
N. J,,aviation school, all but elim= 
ites actual flight practice with 
an instructor, In a fraction of the 
time formerly required, it is said 
to qualify a pilot to navigate 
safely through fog, depending for 
guidance solely upon radio. bea- 
cons and his dashboard instru- 
‘ments, 

Seating himself in the cockpit 
fof the captive plane, the novice 
finds at hand controls of regu: 
lation type. When he manipulates 
them, the plane tilts, banks. and 
turns in realistic fashion, actuated 
by hidden sets of compressed-ait 


uetlows, Instrum 
board are cleverly doctored to 

simulate readings, A hood. the guiding bear 

p cer the pilot's head, it up again, After a 

illusion that he is suddenly stop, showing the 

‘visibility is nil, has reached a dead spot directly 0 

takes his place radio beam transmitter. ‘Thus given his 

that produces four exact position, the pupil is able to consult 

miniature radio beams, similar to his charts, swing his plane around, and 

thse in use at the Newark airport. —leveloff fora landing at the nearby airport, 

A receiving set with an antenna a During the practice fight, the instructor 

fraction of an inch away picks up carefully follows the plane’s course, not- 


the signals. and a wire conducts ing its direction from moment to moment 
rence marks at- 
ing 


them to the pilot's headphones. by: means of white re 
Meanwhile the pilot. maneuvering tached at compass points on the 
his plane asin actual fight. attempts base. Hand adjustments on the tra 
to pick up one of the guiding beams mitter permit him to change the radio 
and follow it to an assigned destina- signals as the pilot loses the guiding beam. 
tion. aided by his instruments and When the student lands. he is confronted 
the audible headphone signals. When xeith a complete record showing how 


he Ginny plane ar stadeat pilot Readies controls he is on course. the signals are a nearly he followed the signals, 
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CORNER 
PLATE 


ANCHOWNG, 


«Slow Single Coupling Unkt, 
Provides Five Utility Coun 


House on Wheels Towed by Auto 


NEW mobile house, just invented, 

‘can be towed over the highways on 
detachable wheels to any site chosen 

by the owner, As delivered to the pur- 
chaser, the dwelling. in outside dimensions, 
‘would be smaller than many motor trucks 
now in use, according to Corwin Willson, 
hhousing research specialist of Flint, Mich., 
the inventor. The mobile unit would com: 
prise a kitchen, bathroom, heating plant, 
two bed rooms'and living room, and in it 
‘would be packed the unerected sectional 
‘walls, floors, and roofs of additional rooms. 
On the selected site, three sets of wheels 
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‘would be detached and the house set upon 
2 demountable foundation. Erection of 
the sections would provide a large extra 
room on one side of the mobile unit and 
‘on the other a screened porch. The porch, 
if desired, could be enclosed and divided 
into two bedrooms. Gas, electric, water, 
See seme Gee woth be stacked 
means of a special coupling device built 
into the house. Walls would be insulated 
against heat and cold so that the house 
‘would require less fuel than the usual 
dwelling of like size. Floor area would be 
saved by built-in furniture. Houses could 


be built in this manner, the 
estimates, for $400, The owner, since the 
house would not be fixed tothe land. 
‘would not have to buy a site, The inventor 
foresees the establishment of parking 
spaces on which such houses would be ac- 
ccommodated in groups of six. Here would, 
be provided the necessary utility connec 
tions. For the privilege of parking the 
owner would pay a small ground rent. If 
this charge became excessive, he could 
hitch a car to his house and tow it to a 
cheaper site. This house moving would 
be a comparatively inexpensive process. 


inventor 
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By 
FRED FRAME 
Famons Racing Driver 


FOR THE CAREFUL 
MOTORIST 
. 


1 Never biunder into high 
speed until you know your 
car and the roads. 


2. when overtaking » car 
safety lien in completing the 
operation in a few seconds, 


3 At high speed don't run 
too close to the car ahead. 


4 Keep the engine pulling 
when rounding a curve. 


5 Never apply your beakes 
when ina turn, 


6 To avoid a crash, jam 
the gears into second, re- 
lease the throttle, and work 
the clutch in-and out. 


7 brive your car at the 
point where it operates well. 
Avoid over-straining at arit- 
ical umes. 


8B Use only the best tices 


you can buy, preferably non 
skid tires. 


Dare-Devil Tricks 


OF RACERS MAKE YOUR 


Driving Safer 


REVIVAL of automobile 
road ‘racing in recent 
months has proved that the 

average car seen on the streets today 

betters in speed and endurance the racing 
cg of a few peas back. 
‘The press of trafic has driven the road 


sac rm the pi Nast pate 
courses, ey es 


‘quiring utmost driving skill 


of road race far surpasses the old races. 

Last year witnessed the death of old- 
fashioned road racing when 1 won, the 
203emile event at Elgin, IL, ina Ford 
Va rar with an avenge speed of 
‘eighty and twenty-two _one-hund 
fais un tours AS tines my ent vaked 
faster than 100 miles an. hour, 

Contrast this perfomance with, Ralph 
DePalma’s record of seventy-nine and 

fivestenths ‘miles an hour in his 
$15,000 Ballot racer over the same 
course jn 1920 and you get the pice 
{ure of automotive advance during 
the last fourteen years. 

‘Now ee drive at full speed. on 
closed. dirt tracks. slither around 
Sharp turns. and bounce high when 
Seeenons 

early 
at Inglewood. Calif. takes the form 
of a giant "B” measuring nearly two 
miles in length. Except for one hal 

le straightaway. the cars race in a 
seties of turns that put them to 
greater strain than do the longer 
stretches of the open road. 

have leamed many tricks of driv- 
‘ng in races, but I find they are the 
same as those every good driver. 
icing oc touting appt to speeder 


Aaa ting deer 1 om presined 
% evil. True, T drive 
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racing cars and more than 100 in stock 
cars, but, as racing drivers go, Tam over- 
cautious.” Tn fact, 10 be over-cautious is 
the best suggestion I ean offer any motor- 
fst, Drivers should never blunder into 
high speeds. until they: know not only 
their cars, but the roads on which they: 

are attempting to make time. 
Principles of sound driving apply equal- 
iy to the tourist and to the racing deve 
it may seem, 1 often use my born 


during road races. When ready to pass a 
car ahead 1 tr clve oe tall 
as is reasonable at the speed we're travel- 
fing, jam down the throttle, give him the 


hhorn and pull around him'as quickly as 
Besile Tass closer to his wheels than 

ood practice oe heway, Dat we 
are accustomed to in tight, places, 
Sonos tar oe or oaeeed er 
more than ten inches but safety lies in 
completing. the operation in a few sec- 
fonds, not loitering along. slowly. 

‘Steering at hi fs one of the 
fine points every driver should learn. 
Over-controlting, as the aviator expresses 
it, brings brief to. many: motorists. They 
sometimes forget that to move over two 
feet while traveling fifty miles an hour re- 
Auires only the slightest turn of the wheel. 

‘While you should never linger in pass” 
ing the car ahead, there are serious dan- 
kets in running 100 close at high speed. 
Af you are too close, you cannot see the 
road, ahead and may’ pullout only: to 
smash into an oncoming vehicle. Also, 
Thave found in racing that a slower car 
actually can outrun the leader. This may 
sound absurd but it is true, and for very 


ood physical reasons, The leading car 
reaks the air resistance, creates a partial 
vacuum, and actually sucks the second 
car along in its wake. 
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Grueling Tests in Road Races Prove 
Average Car of Today Surpasses the 
Racing Car of Twelve Years Ago 


‘velocity saved the car from accident and 

the driver from possible inju 
1 left the pits in practice at Indian- 

apolis one day. and as 1 pulled out toward 

Kee ek ea arnt a mae 

‘saw two cars approach fe moti 

tn and 1 drove owt slong the apron 

pass, 

‘The leading car sped by. dashed into 

the turn and quickly straightened out. on 

the backstretch. As the second driver 


£ 


peared among the tree afer & twenty. 


ot drop, The driver tried to take the 
tum too fast and met disaster 

‘Some months later Harry Hartz and 1 
‘went to Muroc Dry Lake in Souther 
California for a series of speed tests, No 
race course in the world surpasses a hard 
and. dry lal for speed possibilities. 

id dry lake bed fe bilities 
At offers the finest proving, grounds for 
new tires, for reasons which you will 
shortly see. 

"There had been laid out on the lake a 
slant lrcle, measuring ten mies in 
cumference. On it I. was fortunate to 
fouablin nine woe peed seconde fers 
ten miles to fifty miles, ranging between 
147 and. 144 miles an hour for these and 
intermediate distances. 

‘AL those speeds, as I noted by looking 
‘out at my left front tire, the tines are 
pinched in at the sides, building up, the 
enter so they run on a tread only an inch 

res, originally six inches wide, 
"under. conditions of such terrific 
entrifural force, measure no more than 
four. Even on the smooth lake bed. when 
T hit loose surface the car_ would slide, 
sometimes swinging out a foot or more 
from its straight path. Only a foot? Try 
straightening your car a foot when whiz~ 
ing along 160 miles an hour! 

in one test, Hartz felt one of his tires 
hit something’solid. The car lurched but. 
not daring to stop too suddenly, Harry 
drove straight ahead, easing the throttle 
slowly. He ran a full mile before his speed 
hhad slackened to forty miles an hour. He 
then found it more difficult to control his 
car than when running 100 miles an hour, 
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for centrifugal force had been holding 
the tire up. 

Later, when we investigated, we found 
he had ‘cut the tire on a fragment of a 
steel bomb exploded there some months 
before by a motion picture company. 
Yet such was the outward pressure on the 
tire as it sped around, we coud not find 
marks of the broadening tread short of a 
mile from the place of impact. Tt does 
not always pay to slow down too quickly. 

Tt is true, I drive the straightaways 
much faster'than you drive the family 
sedan down a country road, but our meth- 
‘ods should be the same. My terrific speed 
down long stretches and quick slow-down 
before going into turns look risky. But be- 
hind these maneuvers are careful thought 
and adequate practice. 


When I entered the Elgin race last 
year I decided not to race the other cars, 
but to attempt to beat. what 1. thought 
Would’ be the fastest probable time. 
Several days before the event 1 began to 
limber up my roadster around the eight 
and one-half mile course. Down the high- 
crown macadam road, around a. hait-pin 
turn, along the gravel lane, whizzing down 
the concrete straightaway, and again on 
short dirt stretch I tried all combin: 
tions of skids and speeds. Soon I di 
covered T could run faster on the longer 
Stretches by taking the tums slower, 
thirty-five miles an hour instead of 
forty-five, “After all, the straightaway 
speeds count, for we're only on the turns 
4 fraction of the total time, 

“Well make haste slowly," T said to 
my mechanic on the day of the race. He 
watched the speedometer and his watch, 
while T looked out ahead, I had been 
clocked along a mile stretch at 100.3 miles 
fn hour. T knew one car was capable of 

Small difference, you say. 
In 203 miles, the distance to be run, that 
meant, all other things being equal, that 
driver’ would lead me actoss the ‘finish 
line atleast one fifth of a mile, Meantime 
Tihad decided to slow down on the turns 

Blut T had taken two other precautions 
T picked out several landmarks, such a 
rural mail boxes near the (urns and prac- 
ticed shifting (Continued om page 108) 
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1lusteation showing how the robo 


ITH one foiled jail break to 

credit, new electrical com- 

mt nad. alarm system 

stalled recently in the five- 

story county jail at Los Angeles, Calif. is 

believed to make the institution proof 

against an uprising of prisoners or an as- 
sault by armed gangsters from without. 

‘This ultra-modern skyscraper jail, calied 


the largest in the country, occupies the 
top of a tall building whose lower floors 
are used as courtrooms. A. prisoner at- 
tempting escape has the choice of a sheer 
drop of ten stories. or a desperate dash 
for freedom through the corridors and 
elevators. To make the chance of success 
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tem would work in cate of am attempted jal break 


‘Through its operation, secret signals from 
colored lights and buzzers aid jailers in 
their watch; sliding cell doors are operat- 
ed though remote control so that guards 
need not expose themselves to attack, and 
ceven the elevators can be stopped instant- 
ly in an emergency. 

Heart of the whole robot patrol system 
is a central control panel. Through it, an 
‘operator may get in touch with any officer 
in the jail by means of a buzzer system. 
Each officer has an individual code signal, 
and when it is sounded by buszers in- 
stalled throughout the buil 
to the nearest phone and reports. A 
the buzzers are stilled and green lights, in- 
stalled in pairs with red ones, are used for 
signals. In case of emergency. the central 
‘operator flashes on the red lamps through- 


Robot Guards 
Foil Uprising in 
Biggest Jail 


Chiet Jailer 


bg every avail 
je guard ru s telephone for i 
Structions. ‘This alarm was. sounded. re 
Gently when five prisoners were surprise 
ina daring atte ‘overpower & (urn 
ype from 4 window with a 

rope improvised from bedding. Acting on 
telephone orders. guards closed in and had 
prisoners back in their cells within 
"To make it impossible for such an at 
tempt to go undetected, feltslippered 
ards, ¢ lens” patrol the core 
8 during the night, telephonitg the 


al operator at the first suspicion of 
trouble, So that prisoners cannot learn his 
habits, a prowler never follows the same 
route twice. AS he goes from cell block to, 
cel block, he punches sina buttons, caus 
ing corresponding red lights on a. glass 
screen in the central switchboard (0 mark 
his progress. Should a light remain sta- 
tionary too long. the operator calls the 
guard back; if he dacs not respond, other 
guards hasten to the scene, ready for ac- 
tion and warmed that an emergency has 
undoubtedly’ arisen, 

Since elevators afford the only access to 
the jail, outlaves attempting to storm it 
and effect a jail delivery would find them- 
selves in a trap of their own. making. 
Armed guards, warned over the alarm sy 
tem by the elevator operator and barri 
caded behind steel doors, would meet the 
entering gangsters, while deputies down- 
stairs would cut off their escape, Mean- 
while, cell blocks, automatically’ locked. 
would prevent prisoners from participat= 
ing in the conflict. 
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FARM RUINED 
BY BLACK ALKALI 


‘This farm land, near Pres 


Barren Alkali 


Millions of Acres Reclaimed for Farmers by 
Ingenious Means that Remove Poisonous Salts 


NCOUNTED millions of acres of 
‘the world’s finest agricultural 
land, blighted by plant -estroy- 
‘ng ‘alkali, may again become 

fer fields a8 the result of a discovery 

s 


California soil chemist, and his two asso- 
iates, E. E. Thomas and S. M. Brown, 
hhave solved a riddle that baffled American 
Agricultural experts for half a century 

ey have unlocked the secret of alkali 
the desert salt which, in the United States 
alone, has turned 20,000,000 acres of farm 
land into barren wastes 

In large areas of California, Arizona, 
New Mexico, Colorado, Wyoming. Neva: 
da, Montana, Idaho, Washington, Oregon 
and Nebraska, alkali has driven the plow 
from the soil, Death Valley, in California, 
and the Lahontan basin, in Nevada. bear 
testimony to its desolating power. In the 
Nevada valley, not a trace of vegetation 
‘remains and salts may be raked from the 
surface in great quantities. Nearly 4,000,- 
(000 acres in three California valleys, Im- 
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perial, Sacramento, and 
in Joaquin, are hea 
ated. 
iver since an ancient 
Arabian farmer found that, 
‘on. burning certain plants, 
he obtained an ash with a 
biting, bitter taste—which 
early Arabians termed 
“"kalay,” meaning’"to burn’ 
men have hoped in vain 
to free their unproductive 
from the blight of al- 
heal that destroys fertility 
Some areas in the wes 
tern states became alkaline 
because there was insull 
cient rainfallto carry away 
the salts formed by the 
weathering of volcanic 
rocks. In other cases, salts, 
accumulating underground, 
have been brought to the surface 


‘Common table salt, Glauber's 
salts or sodium sulphate, and s0- 
da are the most frequent forms 
in which the alkali appears. It is 


‘of two general types: white and 
black. In the white alkali, sul- 
phates and chlorates predomi- 
nate; in the black, carbonates. 
‘The concentration of these cle- 
ments in the soil has strangled 
farm lands and defeated civiliza- 
tions in Egypt, Asia Minor, parts 
of India, and is now at work in 
‘our own Southwest. 

In battling this constant threat 
to agriculture, the California sci- 
entists made elaborate tests of 
‘chemicals and water. They took 
tens of thousands of samples of 
soil and analyzed them in unique 
pressure chambers in the labora- 
tory. They established experi- 
menial field stations in the Im- 


TAKING 
ALKALI SOIL 


Ny et ' 


ands 


perial and San Joaquin valleys. Fourteen 
Yeats ago, they started the work which 
thas just culminated in success 

‘Their first battle was against black al- 
kali‘on a farm near Fresno, In the late 
TS80'%, an irrigation company” brought 
veater from the King’s River to thi area 
and miles of vineyards were planted, At 
that ‘time, with an annual rainfall of sk 
inches, the ground water 
below the surface 
‘ifteen years later, the water level had 
climbed through this porous alluvial soil 
tall it stood only one to three. fet below 
the surface, within. easy reach of plant 
roots, At the endl of this time, astonlshed 
‘ineyardists looked out cross 60.000 acres 
where the soil killed instead of nourished. 


od eighty feet 
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‘The affected areas expanded rapidly as the 
water spread and salts climbed up tender 
plant roots and suffocated them. It seemed 
as though the entire San Joaquin Valley 
‘was doomed as a result of the spread 
of the poisonous blight of alkali 
Capillary attraction drew the salty: wa: 
ter to the surface 
wick, Draining aw: 
first problem, But it was not the only one, 
Several years before Kelley and his as 
sociates tackled the problem, an attempt 
to reclaim the land had appeared to be 
cessful for a time, Then. figuratively 
ng. the patient had died. Somet 


spe 
had happened to the soil other than a mere 
accumulation of salts, What could it be? 


Carrying curious earth augers, Thomas, 
fone of Kelley's associates, began to honey’ 
comb the unproductive’ fields. He sent 
more than 10,000 samples, two miles of 
them, hack to the laboratory at Riverside, 
Calif, These samples, taken in twelve-inch 
sections to a depth of four feet or more. 


were collected on clean cloths and packed 
in special bags. Kelley studied them care- 
fully, All had one peculiarity, The soil re- 


fused to form lumps or flakes. Adding wa 
ter, he poured the muddy mixture into 
chambers where compressed air forced the 
solutions through porous clay, straining it 
into vessels set below: 

‘These clear solutions were then analyzed 
by test tube and by electrical measure 
ments, They all showed the presence of 
sodium salts. The next step was to add 
salts in_varying combinations to handfuls 
6f soil, Soon, these tests revealed an illum- 
inating fact 

‘When the salt was added to the soil, the 
sodium replaced calcium in the clay and 
turned jt into sodium clay. Being insolu- 
ble, sodium clay cannot be washed from 
the soi pervious to wa- 

y hard when dry 
Such soil cannot be prepared for planting 
‘wet or dry. Simply draining off the under- 
lying salt water would not solve the prob- 
Jem in such a case. as the insoluble sodium 
lay remained behind, 
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HOW SCIENCE FOUND 
WAY TO BEAT ALKALI 


‘The key to this chemical riddle was 
found in elforts to produce synthetic black. 
alkali in the laboratory. What was needed 
was water working in combination with 
some chemical capable of penetrating the 
earth and turning sodium back to a sul- 


phate which could be washed away and 
rained into the sea 

Laying out plots at the Fresno experi 
mental station, the scicatists tested vari 
ous chemicals. Eighty-four different en- 
closures were treated with chemicals and 
combinations of chemicals in the search 
for the needed substance that would bring 
relief to countless acres in many’ countries, 

‘Thelaboratory experimentsindicatedthat 


By 
Anprew R. Boone 


J 


gypsum and sulphur 
Were most likely to sue~ 
sl. On several plots, 
they” leveled the land, 
spread gypsum on the 
Surface, plowed it un- 
dee. and’ then flooded 
the land, At the same 
time. they” set. about 
lowering the water lev- 
el. or table. as. it is 
called, beneath the 
fields. Pumping eight 
months day” and night 
for 2 well sixty-eight 
feet deep, they lowered the water table 
nearly five feet. This took it s0 low it could 
‘not possibly reach the roots of any crop. 

"That winter. the xypaum-treated plots 
were seeded to alfalfa. Since then. they 
have been kept in alfaléa almost continu- 
ously, with spectacular results. The frst 
year they yielded six tons to the acre: the 
Second, nine tons: the fourth. nearly ten 
tons. Land twice abandoned. was giving 
these sensational crops while neighboring 
fds were producine onl from four 10 
Wve tons! 

Even with these results. the scientists 
did not feel that gypsum promised the full 
fest success, They "atin om Sage 111) 
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New Streamlined Train Has 125-Mile Speed 


NO LIGHT in weight that ten men ean 

pull ft, «new streamlined train which 
Will be known as the " Zephyr,” wa 
recently completed for the Chicago, Bur 
Tington and. Quincy Railroad. Tt has 
slready attained a speed of 104 miles an 
hour and it Js estimated by the eng 

it is capable of hitting a top speed 

25 miles an hour. Constructed) of 
less steel, the train consists of there engine delivers as much power as a four new train is shaped to minimize air re- 
‘units and is 196 feet in length. It will cycle type weighing forty percent more. sistance, and equipped wit 
operate on electric current from a fener- Like the three-car streamlined Union Pa glass and roller benings The tain 
ator driven by an eight-cylinder, 600 cifie train which was delivered a few into service between Kansas C 
horsepower two-cycle Diesel motor. The months ago(P.S.M. Apr, 'S4. p. 41),the and Lincoln and Omaha, Nebr. 


PNEUMATIC TUBES TO SPEED AIR MAIL 


RECENTLY 
constructed 
model of a “flying 
post office” visual- 
fees how aie mail 
would be speeded 
by’ running under- 
ground. pneumatic 
Tail tubes to out 
lying airports, Mail 
would be sorted 
aboard a plane in 
flight into ‘torpedo- 
shaped containers 
‘When the plane and- 
ed, the ‘contain 
could be dropped 
tothe mail tubes 
and shot by com 


ROTATING JAR DISPLAYS 
FOODS HIDDEN IN CANS 


GO THAT housewives may get an ad- 
vance view of canned foods they are 
purchasing, transparent sample containers 


ressed_ a have been introduced for display on 
weart of the nearby grocery-store shelves, The containers are 
ity. If the plane filled ‘with fruit or vegetables of the 


ssime kind as that contained in actual cans, 
immediately adjoining. By turning a knob 
at the base of the sample jar, the customer 
‘may rotate it and scrutinize the contents, 


id not stop for mail 
it could drop the 
containers into a net taterior f post 
‘without landing, tributing the mal 
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Cathode Ray Guards Ship in Fog 


FORWARD} 
SHIPABEAM 
ON PORT a 
‘soe 


SHIP APPROACHING 


POINT AT WHICH 
BLACK ANE WHITE 
SHIPS WOULD WAVE 


UMINOUS arrows on 
« compass dial warn 
ship's officers of 

the presence of another 
vessel and prevent colli- 
sions in fog, The new 
instrument isa cathode 
ray device developed by 
experts of the British 


Le, closeup of eat 
ES 


Buc Sie 
RESUMES couRst 
AND SPEED 


overnment radio research incr see 

gland, REDUCES SOELD 
The nly requirement for DAB cnances 
its operation is that all eounse 70 mo 
Wessels emit-&. momentary \ <OL.810% 
radio signal of 600-meter auTlons OF VISaKLs ian ELE a 
weave length at fixed incer- Ang 


vals of fit 
seconds, Two fixed loop 
serials of standard marine 
iection-finder type pick up the signals, 
which cause luminous lines of arrows 10 
appear momentarily on a window marked 


} r 
aa | 
UNBROKEN LINE OF LIGHT 
IN NEW TUBULAR LAMP 


Ax UxmpoxeS line of light for display 
cases, show windows, and other places 
where space is limited is made possible 
with a new type of tubular lamp, This 
lamp which is nearly eighteen inches long 
and one inch in diameter. has a thin metal 
contact cap sealed directiy to the glass at 
each end, so that any number of lamps 
may be placed end to end for the purpose 
of giving continuous illumination, 
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off wit The 
window is the screen of an indicating de 
vice known as a cathode-ray oscillograph, 


the points of the compass. 


whose electrical circuit is so arranged 
that the direction of the arrow indicates 
the position of the nearby: ship, while the 
arrows increase in length as it approach 
Thus the course of an 


ction 
cole 
lision is immine se is 
changed, Tests 

rer of the 


fan exp 


within 
radius of ten miles. If the system 
ternationally adopted, all fox-bou 
will send out signals every twenty sec- 
fonds, the signal lasting only a small frac 
tion ‘of a second, 


PHONOGRAPH USES LONG PAPER RECORDS 


Ustxa paper strips instead of compo: 
sition. ew phonographic device 
capable 
without interrupt 
the market in Austria. The method em. 
ilar to that used in recording 
sound es, except three sound tracks 
are printed instead of one, thus making it 
possible to record 3.000 feet of sound on 
1,000 feet of film. The paper strips are 


printed from this master film, The rec- 
fords, in the reproducing machine, pass 
before small lamps and the retlected rays 
from the records actuate a light-sensitive 
cell and through an electric pick-up are 
eproduced as sound in a loudspeake 
The reproducer automatically shifts from 
fone sound track on the record to the next 
A reel of record costs less than a single 
conventional phonograph record and the 
Feproducer is also less expensive 
han the ordinary’ ty 


FIFTEEN-FOOT PLANE 


SMALL enough to use a 
two-car garage as a han- 
sar, and weighing less than 
4 standard motorcycle, a 
midget airplane, built by 

L. Payne, a former in- 
strucior in ‘designing. for 
the Army Air Corps, is said 
to_be capable of fying 120 
miles an hour, ‘The wing- 
spread is only fifteen feet 


and the length is. leven 
feet, ‘The 


lane weighs 400" foots 
and is powered by 2 nine- 
cylinder French radial en- 
ine developing fifty horse- 
power. The plane’ is ex- 
pected to make a strong 
appeal to private flyers 


AUTO BRAKE 
SELF COOLED 


_ A. seu-coourso 
lining, recently 
faced on the make 
i, is sad to assure 
longer and 
smoother action for 
automobile brakes. 
An the manufacture 
of the lining, a 
ite flux, containing vaporized lead, is 


Hosa ing 'beker Int Cad trom soe 
face to surface, forming a series of plugs. 
‘The metal contained in the 

heat freely between the 

when the car brakes are aj 
Uissipating the heat rapidly 


lugs transmits 
rum and. shoe 
lied, aiding in 
into the air. 


SURFACE ELECTRIC CABLES HEAT HOTBED 


eding plant growth in 
is made more effective 
by anew method devised a 


the University of Marylan 


Heating cables are laid on the 
surface of the earth, departing 
from the usual practice of 


burying them 
ving of as much as forty per 

cent In power  consum 
ants grow in close prosin 
he 110-volt, lead sheathed 
‘he iw a hea 
‘able 


(ino 


with a reported 


FLIES 120 MILES AN HOUR 


Roses wearing hats to pro- 
tect them from sunlight were 
seen by vistors to Horticul- 
tural Hall, London, just be- 
fore a recent. flower show 
‘opened. Considerable money 
and weeks of care had been 
‘expended by the growers in 
raising the prize roses for the 
exhibition, “and no. chan 

were taken that sunlight. 
{ering into the exhibition hall 
before the show opened, 
might cause their colors to 
fade or force a too rapid un- 
folding of the delicate petals. 


DESIGNS STEAM TURBINE 
TO POWER AIRPLANES 


Exre 
exceedin 


plane at 
in hour, a 

turbine. shown above 
ed by a German inven: 
10 devised a rotating boiler 
hat generates steam. The first man-carry 
ing plane to employ steam power, Bown in 
this country last year (PS-M., July, ‘33, 


has been develop 
tor. He has 


Installing surface heating cables. Left above, bed with buried cables. and,tight.surfaceczbles p. 0), used a reciprocating steam engine. 
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CUTAWAY view 


"Twin Amphibian Cars for Monorail 


BROWS PASSENGER 
JO COMPARTMENT 


Sut AND 
Ont Tans 


AIR INTAKE 76 
‘ConoITIONER| 


BUFFER, 


mars 

‘ PREVENT 

concnite SIDE SWAY 
Pitan. 


MPHIBIAN trains that can whiz 
above desert sands on an overhead 
rail, or plunge into the water to ford 

a river, are contempt 


projected monorail lines of 
m. totaling 382 miles 
hand crossing deserts and rivers 


DRIVER'S SCARF HEATED BY CAR 
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Monorail Car Uses Overhead Rail _- 
For Land. Travel _— - 


le 


GENERATOR 


CENTRAL RAIL=> 


TWIN HULLS STRADDLE 


Swift, Overhead Trains to Be Equipped 
with Floats to Gross Water Like Boats 


Monorail Car Jurns 


4 mphihian to Cross River 


Fue WATER DALLAST. — GLECTAIC  RATRACTABLE 
mets CARON “MoTOR “PROPELLER. 
eVEN KEEL, 


A single overhead rail on concrete stand- 
ards could be erected at low cost along, 
these routes, engineers estimate. Air-pro- 
pelled cars with twin, cigar-shaped hulls 
could straddle the track and glide along it 
at speeds reaching 180 miles an hour. ac~ 
cording to calculations based on tests of 
wodels at Moscow. The cars would be 
quipped with Dieselelectric drive, and 


AS ELECTUICALLY 
heated scarf forthe 
comfort of open- 
car drivers on cool 
evenings has been 
devised by a Los 
Angeles. Calif. in- 
ventor. An electric 
heating element is 
woven into the fab- 
ric. and a flexible 
cord attached to 
‘one end of the scarf 
is plugged into an 
outlet in the dash- 
board and con- 
nected with the 
electrical system of 
the automobile. ex- 
actly as a cigarette 
lighter is worked, 


each one would carry forty passengers or 
aan equivalent freight load, Where the long: 
est of the projected routes crosses the river 
Amu-Daria. a mile and a quarter wide, it 
is proposed that amphibian cars be used. 

ing at the shore the cars would 
‘overhead rail and cross the river 


CAMERA ON GUN TO TRAP CROOKS 


Puroroceariic identification of fleeing criminals may 
be obtained with a recently perfected camera which is 
attached to a pistol or rifle and worked by the 
trigger. The lens used can work at an opening of F/3.5 
which permits the camera to be used in comparatively 
poor light and at high speed. The small negatives are 
‘sharp enough to be enlarged. 
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New Glider’s Propellers mvotbes! by Foot Power 


A cuipex now being builtin Germany is 
equipped so that it can be propelled by 
human power. When the pilot turas pedals 
Tocated beneath his seat. power is trans: 
mitted to a propeller by means of bicycle 
Chains and reduction sprockets. Although 
the propeing force developed i ot ees, 
ie is expected that the glider will be exsict 
to control than one that is flown without 
power, and as a result, its inventor says it 
fan be Kept in the air for a longer time. 


DROPPING SAFETY MATCH 
EXTINGUISHES IT 


Tr accimeNtaLiy. dropped 
while lighted, a new safety match 
patented by W. H. Kote, New 
York chemist, extinguishes itself 
The end. opposite. the tip. is 
weighted by dipping in metal or 
Fevmade of heavier stock than 
the rest of the stick. The weikht- 
ed end falls first, drawing the 
flame away from the unburned 
Portion and extinguishing it. At 
Present, dropped mate 

n in now being eoncrcted to Germany te text the inventor's Iden of driving it prov PHincipal cause of Amy 

Deller by foot power, like a bleycle, In this way he expects ta keep control of the machine in fem annual fire loss, 


DIVINING ROD HUNTS GOLD IN ANTARCTIC 
Tue belief that pre- 
cious metals are buried 
in the continent of Ant- 
artica may be confirmed 
or exploded by a scien- 
{itie divining rod carried 
by the second Byrd 
expedition, On the 
first expedition, 
Dr, Laurence M, 
Gould, University 
of Michigan, geol- 
t. found coal de- 
posits that ed ‘him to 
‘declare the coal reserves 
‘of Antartica second only 
to those of the United 
States, Now with the 
new divining rod an ef- 
fort to detect metallic 
deposits will be made, 


FLASH-LIGHT CELLS RUN 
ELECTRIC VIBRATOR 


Aw nuxcrate vibrator, designed to oper- 
ate on flashlight cells, instead of house 
current, has been introduced for use by 
travelers and by those whose homes are 
not wired for electricity, The device, 
show above with is atachmenty is de 
clared by the maker to compare favor 

in operation with standard types, despite 
its low power. 


Inventing Puzzles is 
Hobby of Professor 


HEN C. A: Jacobson, professor of 
chemistry at West. Virginia University 
and the inventor of numerous pieces of 

laboratory equipment and a calculating machine 

needs diversion, he turns to constructing puzzles. 

His interest, in puzzles dates back forty years 

and he has been inventing them for more than 

twenty-five. “His latest is a complicated block 
puzzle of unusual construction. One form of 
this puzzle is intended for use as a base for an 
inkwell, Professor Jacobson is shown here with 

4 few puzzles from the huge collection be has 

acquired. One. of Jacobson’. earliest puzzles 

‘was purchased by the famous Jack Londen. 
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TYPEWRITER REPLACES TYPESETTER 
IN NEW METHOD OF COMPOSITION 


JROMISING a new departure in the 
‘methods of print ks, news- 
Papers, and periodicals, a recent in- 
vention enables any’ t c 
perfectly aligned columns of copy with an 
ordinary typewriter, since it corrects the 
usual irregularity of the right-hand margin. 
‘The resulting copy may be reproduced by 
standard photo lithographic methods, elim- 

ting the need for present-day. typeset- 


ting, mattis, and stereotype equipment. 
A sample of the new typewriter printing 
is shown in the center illustration above. 


ae oe 5 
TWO MEN AT ONCE SHOT 
FROM CIRCUS CANNON 


Two men, shot from a cannon at once. 
soar through space at 15S miles an hour to 
provide anew thrill for circus fans. ‘The 
two dare-devils, Hugo and Victor Zachinni 
describe a high arc and land in a safety 
het a is seen in the unusual photo of this 
thrilling act reproduced above 
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According to the inventor, girl typists, 
by the system, can do the work of lino- 
type operators employing equipment cost 
ing thousands of dollars. The invention 
that makes this possible is a patented 
paper sheet that is slipped in a typewriter 
and written upon in the usual way, with 
‘no special effort at alignment. The writing. 
falls upon parallel horizontal strips of a 
tough. thin, and finely-crinkled tissue, 
which are affixed t0 a paper backing with 
a special cement that remains permanently 


Equirreo with modern 
devices, the sledges which 
British’ expedition led by 
Lieut, Martin Lindsay. will 
take into Greenland will pre- 
sent a strange appearance in 
fontrast tothe. traditional 


the typewriter, each strip in turn is gras 
at the rightchand end with tweezers 
from its backing, stretched to an’ align 


and rapid. The yp 
‘since the fibers of 
jogether where a type bar has made an 
impression, and the stretching of the 
occurs in the spaces between in 
letters and between words. 


WHEEL ON SLED GAGES EXPLORER'S TRIP 


type. The expedition, which will explore 
the vast interior of the island hitherto 
never thoroughly mapped. will use sledges, 
carrying a compass and trailing a wheel 
By means of a revolution counter, this 
wheel will record the distance traversed 
much as a car's speedometer does, 


3s 


]Raecoons ior Hunters 


eae ac ehich they 
turned loose inthe woods 


‘Ohio, the chances are that the ring. 
tailed quarry your dogs find and 
hold at bay ina tree spent the early 
months of its life on an unusual farm al- 
most within sight of the boyhood home of 
‘Thomas A. Edison, For more than two 
years, the State of Ohio, using money ob- 
tained from the sale of hunting licenses, 
ag ‘been operating 2 raccoon farm at 
far from the shore of Lake 
‘This farm, believed to be the only 
enterprise of its kind maintained by a 
state, was established in an effort to pre- 
vent ‘the extinetion in Ohio of one of the 
gamest of native animals. 

‘A generation ago a coon hunt was as 
common as a game of checkers, ‘There 
were plenty of raccoons and plenty of 
trees in which they could live and seck 
safety. In recent years, however, the rac- 
coon population has been dwindling at a 
rate $0 rapid as to cause alarm. 

‘Consequently, the coon hunt. formerly 
0 popular and’ fruitful, became in Ohio, 
a matter of exercise only. There were not 
enotigh coons to provide really good hunt- 
{ng. In an eflort 10 remedy this condition, 

1m H. Reinhart, Conservation Com- 
oner, secured the establishment of 
the Milan farm. Hunters were paying 
money for the privilege of hunting rac- 
ons and other animals, so it was logical 
that these funds should be used to main- 
tain the farm, Not a cent of taxpayers’ 
‘money. was used and the land was donated 
by civic interests of Milan. 

Raccoons raised on the farm are dis- 


I ‘YOU ever go raccoon hunting in 
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tributed in equal numbers 
throughout the cghty-<iht 
counties in Ohio. The ari 

tre pced ta tgs dartg 
the latter part of September 
andre liberated near wooded 
areas where they find homes. 

Between the time the raccoon is liber- 
ated and the of the hunting sea- 
son on November 18, there is plenty of 
opportunity for it to’ forget its domesti- 
tation and to become a wild animal. as 
full of fight as if it never had known a 
wire coop. 

‘As many 38 2,000 visitors have been 
admitted to the farm on a single Sunday. 
Tacidentally, the farm is open to visitors 
after the middle of June. but is closed 
before that time as a female raccoon docs 
not like t0 be disturbed when raising its 
Young and in fright may kill them. 

“The zoologist will tell you that the rac- 
coon is closely related to the bear. As 
‘you watch a coon pacing back and forth 
along a beaten path at one side ofits cage. 
you can see that its gait is very much like 
that of the bear. Doubtless that is be- 
cause the two animals, as well as man, 


have plantigrade or semi-plantigrade feet, 
which means that they walk on the soles 
fof their feet, with ‘heels touching the 
‘ground, While a full-grown raccoon is a 
little larger than a cat, its fur is so heavy 


that it looks two or three times its actual 
size, especially when in a rage, 

‘The Milan farm produces normally the 
black, part black, and gray varieties of 
raccoons. The gray, or silvery, coon is the 
‘most commonly seen in the’ wild state, 
and is the common source of the coats 
usually associated with college men. The 
zrayish hairs are tipped with black, and 
there are black and white patches on nose 
and check. The tl is singed 

st year, when the young were being 
counted, E.L, Strif. caretaker, was as- 
tonished to discover two coons that were 
pure white in color. These have attained 
their full growth and are now the prize 
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Gr OWN on State Farm 


GAME ANIMALS FROM EXTINCTION 


possessions of the farm. Tt is unlikel 
that the white raccoons will be liberat 
They are somewhat of a rarity and theit 
pelts are valuable, The white raccoons 

fe sports, or albinos. This means that 
hereditary’ traits so combined that color- 
dng material was omited fom this make- 
up, Consequently, they have white hair 
and colorless eyes, a condition that not 
infrequently occurs among human beings. 
Experiments are being planned to see if a 
strain of white raccoons, like white rats, 
can be maintained, Incidentally, these 
animals resemble evergrown rats more 
than anything else. 

‘The raccoon is a highly independent 
‘imal, able to take care of itself any- 
where.’ It has been the experience of 
farm ‘staff that cons are among the 
healthiest. animals ever raised in eapti 
Hf normal care is given to theie diet, they 
will thrive readily. ‘They are remarkably 
free of common animal diseases. 

‘One of the entertaining traits of a coon 
is its apparently limitless curiosity. It will 

amine any strange thing that comes in 
its way. Its paws resemble the hands of 
monkeys and are equipped with neelelike 
claws, The raccoon isan expert excavator, 
‘and can dig holes with ease, 

‘Among American animals the raccoon 
is surpassed only by the bat and the fly- 
ing squirrel as a lover of night life. Dur- 
ing the daytime the raccoon sleeps. For 
this reason, the Milan coon farm fre- 
quently looks deserted to the visitor. As 
evening approaches, there is a stit of ac- 
tivity in every cage, and at night the in- 
mates are up and’ about. Every coon 
hunter knows that he and his dogs can do 
their tracking best at night. 

‘So important is a tree den in the lives 
‘of raccoons and squirrels that Ohio con- 
servation fiils have started a move- 
ment, through. sportsmen’s organizations 
tovsave the existing hollow tres in which 
these animals liver Aland owner has a 
dead. or dying tree on his place, and to 
him it is merely an eyesore or a potential 
source of firewood. He cuts it down with- 
ut thinking that, to a family of coons or 

irrels, it is home sweet home; and 
when the home of a wild animal is de- 
stoyed, tis moe ficult for that animal 
toprotect itself and raise its young. When 
eeeae et otter 
hollow tree, it may seek out a stream and 
live along the banks, for by nature it is 
a waterloving animal. 

‘The movement includes the creation of 
new tree homes for coons and squirrels. 
Hollow trees whose om ‘are (00 large 
for the animals can be partially filed or 
closed so as to render them habitable 
‘Trees that are decayed but not hollow can 
be opened up. Hollow trees with openings 
too small for occupancy can be enlarged. 
OF course, such operations are undertaken 
only when the tree is not useful to the 
‘owner of the land for any other purpose. 
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THIS 1S THE 
PROPERTY OF THE 
SPORTSMEN OF OHIO 


Division of Conservation 


Main building of the ONo race 
pays for the 


Fullgrows, gray raccoon ready to be releaned in the woods for the hunters 


A raccoon will eat almost anything. 
Feeding schedules at the state farm call 
for a wide variety of food, with a prefer- 
ence for vegetables rather than meats 


during the hot season. Lake Erie, a few 
miles away, provides an abundance of 
fish. Large quantities of milk: a 

Green corm, (Ci 


Insects Were World’s 


ANY of the things you have re- 
garded as inventions of the 
Present scientiic age are nat 

ventions at all, but merely 


ian tio of ol and ay 
ment developed ages ago by the insets 
you ‘ibe ths, ye have ony 1 tom to 
Jour miscroscope, ‘Through it you can ex- 
amine marvelous devices that have been 
in use for millions of years, and which 
sometimes are strikingly like familar man- 
made tous. 

‘Upon examining a vacuum cleaner, you 
find attached to it is a length of rubber 
and fabric hose reinforced with wire in the 
form of a spiral, You have seen similar 
reinforced hose in factories and on air lines 
at line stations. 

fw gout into the field aod capture an 
insect, Almost any kind that is not too small 
will do, but a honeybee is preferable be- 
rte. You will find oo. many fteresting 
fridge? on it. Just now, however, you 
‘on the trail of the first air hose. With 
Your scalpel, remove the bee's abxomen. 
the part forming the rear segment of the 
body, With fine-pointed shears slit the 
atbdomen along the top or the bottom, and 
tease the contents apart with, dasecing 
neeles, This is best done on a watch glass 
containing a teaspoonful of water. With a 
hand lens of a low power of your micro- 
sc (ten to fifty diameters) you will 
find, floating about in the water, little sec- 
tions of tt some of them branched. 
‘Transfer some of these pieces to a slide, 
and examine at 100 diameters or more 

‘The tubes, you observe. are not smooth- 
walled, Instead they are prominently ridged. 
Here is a piece that has been torn for 
bly from another section. 
tends a kinked thread. Upon close exam- 
ination, you find that the thread is part of 


38 


‘Sharp teeth on this drill cut wood 


the spiral lining of the tube. Now the struc- 
ture is clear to you: The tube consists of 
a thin membrane lined with a coil spring 
made of thread:like chitin. It looks for all 
the world like the hose on the vacuum 
cleaner. It is an air tube. part of the bee's 
breathing system. The spiral formation 

y the same purpose. as the 
the vacuum cleaner's hose: 


vd By MORTON C, WALLING 


it prevents the thin walls from collapsing, 

‘These ar tubes, found in all insets, are 
known as trachese. They carry ait t0 all 
parts of the body more efficiently. than 
lifesgiving oxygen is carried throughout 
your body: because the insect gets it 
direct. and not through circulating blood. 
Holes, in many insects guarded by ingen- 

ves that keep out dirt, admit 
through the sides of the insect’s body. 

‘Speaking of holes recalls another group 
‘of insect-inventors, those possessing drills, 
Shovels, saws, surgical instruments, and 
‘other equipment for cutting holes in every- 
thing from wood to rock. 

‘The female ichneurion fly, for instance, 
‘can bore deeper holes in wood than many 
auger bits {ound in workshops. She is 
‘equipped with an exg-laying tube that may 
reach a length of four or five inches. The 
‘end of this tube is fitted with sharp teeth 
0 that she can, by moving it about some- 
what like a file. cut a hole in the hardest 
wood. You can see the fine, sharp teeth 
with your microscope. if you chance to 
capture one of the fies, Vou will find that 
other insects have similar hole-drilling egg 
tubes. 

Tf, in capturing a honeybee, you are not 
careful, you may have your attention pain- 
fully called to another ingenious hole-mak- 
ing device. Worker and queen bees are 
‘equipped with stings. but it requires a mi- 
feroscope to reveal how marvelous these 
instruments really are. By squeezing the 
tip of a bee's abdomen with tweezers, you 
can force the sting out so you can grasp 

ith other tweezers, You will find that 
it is hard. Under the microscope you see a 
slender, pointed object with the large end 
fr base fred out on one side more than 
the other. This is the sting case. BY mani- 
plating it with dissecting needles, vou can 
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extract two very sharp, slender spears that 
fre equipped with several teeth sloping 
backwards. ‘This formation is strikingly 
beautiful 

‘When a bee sits down on your neck, this 
is what happens: The sting case is forced 
into your skin by the powerful muscles at- 
tached to it, ‘Then, opening from one side 
of the case like pocketknife blades the two 
spears engage your skin, the, backward 

lanting barbs preventing their removal. 
So small are these ingenious instruments 
that you probably would not know that 
you had been stung, were it not for the 
‘poison that the bee injects into the wound 
through the sting ease 

Th the realm of insects, it usual 


is the 
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First Inventors 


head on a slide, beneath a cover glass 
Projecting from the ead you sce a long 
tube. At the tip isa knob. Press the cover 
jlass down firmly with a dissecting needle 
br pencil. and you can force this tube 0 
Teveal the collection of wonderful instru 
ments it contains 

‘You vail se two pairs of piercing instr 
ments, sharp-pointed and keen edged, 
the tips of one pair are fine teeth, oint- 
ing backwards. There is another tube that 
is believed to carry into the wound a sli: 
‘a that thine the blood and makes it eas- 
Ter for the mosquito to suck up a meal. 
Trcidentally, this saliva sometimes carries 
disease gers “The remaining pice of 
taquipment is the upper lip. The mosquito 
fares its tool kit neatly folded inside the 
Tower lip. the upper lip forming a cover. 

“The female sawily has an egs-laying 
tube equipped with saws that she uses 10 
‘ut alts im plant tissue, While the adult 


Ceroscape. Note the 


vesive pad that make it por: 
Tee te ll 


fly may not be easy to capture, the larvae 
that hatch from the eggs are well known 
to most persons who have raised roses oF 
Srrramts, because they feed on Ieaves of 
those plants 

“The inventor of the steam shovel may. 
have obtained. his idea. from the mole 
cricket, This interesting insect is equipped 
with a pair of fore les that terminate 
Sharp-toothed scoops. With these eficient 
Gigging instruments, whose details your 
microscope will reveal, the mole cricket 
iharraws rapidly through the earth. 

“The lowly Hea that lives on eats, dogs 
and, in some unfortunate instances, man, 
is equipped with a rakelike device at its 
head: Ths is believed to help the flea work 
ite way through the hair to the skin, which 
it pierces with mouth parts resembling 
those found in the mosquito. 

‘You could spend an entire summer look- 
ing at the mouth parts of insects. and find 


innumerable ex- (Continued om page 96) 
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Learn the New, Correct 


‘ANY people talk about flying these days, 

‘but few speak correctly the highly special- 

ized language of the air. Even among 

many of the men whose business it is to 
design, construct, operate, or write about aircraft there 
isa decided looseness and confusion in the use of terms 
relating to the science and art of flight. 

In an effort to bring about greater uniformity: and 
precision in the use of aeronautical terms, the National 
Advisory Committee for Aeronautics held a conier- 
tence of twenty-five experts who recently presented 2 
list of words that probably will become the standant 
language of the air. 

In this list aircraft is an all-embracing term that 
includes every weight-carrying device designed to be 
supported by'the air, either by the device's own buoy- 
ancy or by dynamic action. But in the new ai 
language aircraft are divided into several distinc: class- 
es—airplanes, rotor planes, gliders, and aerostats, 

‘An airplane is a mechanically driven fixed-wing air- 
craft, heavier than air, which is supported in the air 


by the action of air against its wings, Its motive 
power is an aisplane engine, not 
Tf an airplane has but one main wing 
plane, If that wing is above its body, it is a parasol 
monoplane. If its body is between the halves of its 
‘wings, it isa high-wing, mid-wing, or low-wing mono- 


plane, depending on the postion of the wing in relation 
o-the body. Ian aigplane has two main wings. placed 
fone above the other. it is a biplane. A biplane that 
hhas one wing of less than half the area of the other 


ina es 
It myo ‘has its propeller or propellers for- 
wad ofits main wing. iis 9 tractor drpane: i a 


of the main wing, a, pusher airplane, A canard airplane 
is one having its horizontal stabitising and control 
surfaces in front of its wings, 

Airplanes are further classified according to the 
conditions of their use, An amphibian is an airplane 
that can take ‘ff, fom and alight.on ether land oc 
water. A seaplane is an airplane equipped with floats— 
the word pontoons in this connection is obsoleie—so 
that it can take off from and alight on the water. A fly- 
ing boat isa form of seaplane whose main body, or hull, 
provides flotation, A shipboard plane is a landplane de- 
signed to arise from and alight on the deck of a ship. 

‘A rotor plane is a form of aircraft whose support 
in the air is derived chiefly from the action of rotating 
airfoils, There are several varieties of rotor planes— 
the autogiro, whose support in the air is derived from 
the action of airfoils rotated about a vertical axis by 
aerodynamic forces; the helicopter, supported by 
foils mechanically rotated about a’ vertical axis: and 
the eyclogiro, the so-called paddle-wheel plane which 
derives both its lifting and its propulsive power from 
rotating wings on either side of its body 

A glider isa heavierthan-ait aircraft. without 
power plant. A sailplane is a glider with a low mini- 
mum sinking s 

‘An aerostat is an aircraft whose support is chieily 
due to buoyancy derived from aerostatic forces—a 
lighter-than-air aircraft. In the language of light 
as now adopted, aerostats are divided into airships and balloons, 

An aitship is an aerostat provided with a propelling system 
and with means of controlling the ship's direction of motion. A 
balloon is an acrostat without a propelling system or steer 
ing gear and unable to move against the wind. 

"There are four varieties of aitships. ‘The form of a rigkd 
airship is maintained by a rigid framework. The shape of a 
semirigid airship is maintained by means of a rigid or jointed 
kkeel in conjunction with internal pressure in the eas containers 


40 


Do you know them all? Illustrations show 


and ballonets. A nonrigid airship, or blimp. is one whose form 
is maintained solely by the internal pressure in the gas bags 
and ballonets. 


‘The pilot of an aerostat is always an aeronaut, never an 
aviator. is 
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Language of the Air 


clearly the meaning of air terms as now used 


suitable for the landing and take-off of airplanes under ordinary 
eather conditions; a runway is an artical landing strip 
permitting the landing and take-off of airplanes under 
‘Weather conditions. 

‘About the operation of airplanes there has grown up a 
colorful and highly-specialized language. 

‘An airline (one word) is the great-circle route between two 
points; an air line (two words) is an established system of 
aerial transportation; an airway is an air route along which aids 
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By ARTHUR GRAHAME 


to air navigation, such as landing fields and beacon 
Hts, are maloiained. ose of an airplane 
‘9 nose-up is t0 elevate the nose of an airplane in 
flight. To zoom is to climb for a short time at an 
angle greater than the normal climbing angle. To skid 
is to slide sidewise away from the center of curvature 
sehen turning. Sideslipping is the opposite of skidding. 
To bank is to incline an airplane laterally. A dive is & 
steep descent, with or without power, in which the air 
speed is greater than the ship's maximum speed in 
horizontal fight. To glide is to descend with the air- 
plane ina normal attitude while using little or no 
power, Nose-over is a slang expression describing the 
Secidental turning over of an airplane on its nose 
‘when landing, To level-ofl is to make the flight path of 
an airplane horizontal after a climb, a glide, or a dive, 
‘There are three forms of landings. A normal, of 
three-point, landing is one in which a path tangential 
to the ground, and the loss of flying speed, are at- 
{ained at the instant of contact, In making a glide 
landing a steady glide is maintained to the ground, 
without the usual leveling-off before contact, A. pan 
cake landing is one in which the leveling-off process is 
ried out several feet above the ground, as a result 
fof which the airplane, in a normal attitude, settles 
rapidly to the ground on a steep fight path, 
Acrobatics are evolutions voluntarily performed 
an airplane, but not required for normal flight, 
is;a maneuver executed in stich manner that 
ine follows a closed curve approximately in a 


vertical plane. A normal loop starts from normal 
Tight and passes successively through 3 cmb, inverted 
flight, a snd so back to normal flight. An in- 


ferted normal loop starts from inverted fight and 
passes successively through a dive, normal flight, a 
‘limb, and so back to inverted flight. An outside loop 
starts’ from normal flight and passes through a dive, 
inverted flight, a climb, and so back to normal flight, 
the pilot being on the outside of the flight path. An 
inverted outside loop starts from inverted flight and 
passes through a climb, normal fight, a dive, and so 
back to inverted flight : 

‘A roll is a mancuver in which a complete revolution 
about the longitudinal axis of the airplane is made 
‘while the direction of flight is maintained. A snap roll 
isa roll executed by a quick movement of the controls. 

‘A normal spin is caused by the voluntary position 
‘of the control surfaces, recovery from which can be 
effected within two turns by neutralizing oF reversing 
all the controls. It sometimes is called a controlled 
spin. An uncontrolled spin is a spin. in which the 
controls are of little or no use in effecting a recovery. 
‘There also are flat spins and inverted spins. 

‘A wing-over is a maneuver it 
put into a climbing tuo until it almost st 
Which point the nose is allowed to fall while continuing 
the tura. The ship is returned to normal flight from 
the ensuing dive or glide, in a direction about 180 
degrees from that at the start of the evolution. 

‘A split S consists of a half snap roll, followed by a 
pullout co normal ight thus obtaining a 1s0-enree change in 
<irection accompanied by a loss of altitude. 

‘The purpose of a chandelle is to gain altitude at the same 
time that the direction of flight is changed, The ai 
‘put into an abrupt climbing turn to approximately a 
momentum of the ship being used to obtain a fast climb, 

The Immelman tun is made by completing the first half of 
4, loop, and hen, from the fvered postion athe Lop 
‘of the loop, by half rolling the ship to the level position, 
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Animal Models Cast and 
Colored in One Process 


to form and color, models new method, molds, made 
‘are now produced by way. are divided in half 
by Leon F 


realistically. When the halves of the mold 
are reunited and the cast poured. the re- 
sult is a model of the original, perfectly 
formed and strikingly’ colored so that no 

work is required to give the model ‘A. mold, made from a 
fe appearance Shown Being tinted 


“WIRE” FENCE GROWS WILD 


casts we 
cally asp 
characte 


DEADLY MONOXIDE GAS 
PIPED OUT OF GARAGE 


Baxmeo wire” fences that do not have to be re 
newed or repaired are found in Arizona, They are 
formed of rows of transplanted Octilla cacti, whose 
spines are as deadly as the barbs on wire fencing. ‘This 
cactus grows plentifully in the country about ‘Tucson 
secure a permanent fence, it is merely dug up 
out along the boundary’ line. The plant is now 
cing cultivated for sale, since its commercial value 
has been discovered. Dozens of acres of land around 
Tucson have been converted into fence nurseries, 


system with junction 
points, ‘To these boxes 
ths of Hlexible hose which are 
connected to the exhaust pipe of the au- 
tomobile being tested or repaired. In this 
way’ the noxious fumes have no chance 
tw escape into the workroom, 


TAIL LIGHTS 
PROTECT HIKERS 
AND BIKERS 


Hikers and cyclist: 
England are now. pr 
tected, after dark. bean 
ingenious tail light. Worn, 
fon the back. it con: 
of a piece of white rub- 
her with a red lens ini 

‘Through hove fastened to cat's exhaust pipe. ener which shines 


“This liviog “barbed wire” fence consis of cactus that grows 
tmonoaide fumes are eartied to comtamers2n auto's headlights, SOU [5 Aticows. Set out on boundary line it forma ightfence 
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UNUSUAL PHOTOS MADE 
IN HIGH-VOLTAGE GLOW 


By passix high voltage current 
through familiar objects, remarkable pho- 
tographs of them have been taken in 
Germany. Coins, necklaces, and, belt 
clasps, used in the experiment, glowed 
with fantastic radiance and the’ material 
was easily photographed in a darkened 
room, Voltages ranging from 100,000 to 
150,000 were used in making the pictures 
bout the objects were not damaged. 


OUR “WONDERLAND” IS 
AGAIN AT CHICAGO FAIR 


Porvtak Scexce Moxtuty's Me- 
chanical Wonderland, the exhibit that 
thrilled thousands of World's Fair visitors 
Jast year, is back in Chicago and is again 
running at the Fair. Hence those who 
missed our exhibit last summer. as well as 
those who saw it and would like to see it 
‘again, now have a chance to witness and 
joy’ this amazing demonstration. The 
exhibit is once more installed in the 
Pavilion of Industrial Engineering on the 
second floor of the General Exhibits 
Building, next to the Hall of Science, 
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paper. und powders needed in developing and re- 
ngerpeines are contained ta uhis asmatee 


New Radio Pen Reproduces 
Pictures Put on the Air 


a s_ 
Baz: AST 
dio pen, 
relopmest by Jo 


New York radio 
home use, of ercial high-speed fac 
simile apparatus, and is housed in a metal 
Gabinet no larger than a typewriter. An 
electrical pen traces ink. pictures, b 

cast from ting studio, upon 
| moving paper strip four inches wide 
requiring about two and a half minutes 
to complete a sketch. Legible words in 
‘quarter-inch letters may also be received 
at the rate of about forty words a minute. 
Since words or pictures, and sound, may 
be broadcast and received simultaneously 


FINGERPRINT OUTFIT 
FOR HOME DETECTIVE 


Wonx as an amateur de- 
tective is made more thle 
ing by means of a finger. 
printing outst. recently 
Droduced, "With, it, 
Ianufacturer claims’ any 
te ca detect and record 
iogerprints ina. profes- 
sional manner. The method 
Used is patterned closely 
aiter that adopted by po- 
lice departments and the 
results are said to be high- 
iy satisfactory. The set 
Consists of ink. roller. and 
impression lass for re- 
cording the prints and of 
the exsential black and 
white powders and brushes 
that are used in develop: 
ing the prints. Record 
sheets are also included, 


the 


fon adjacent channels, a food manufac 
turer could provide. printed recipes with 


his program; a travel lecturer could map 
‘an auto tour while describing it, or draw= 
ings to be colored could be transmitted. 


NEW FLASH LIGHT 
= IS ADJUSTABLE 


A rexiBte flash light, just placed on 
the market, may be stood on end to serve 
as a trouble lamp, with the light directed 
just where it is needed, Two adjustable 
Side arms carry current to the bulb in the 
rotating head, which may be tilted to any 
desired angle or retracted when the de~ 
vice is to be used as a conventional hand 
flash light. Photographs above illustrate 
it in two positions and suggest the light’s 
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MASKED CORPS TO SAVE SEWER VICTIMS 


Rescue of workers overcome by poison- 
fous gases in the sewers and 

ground passages of Dus 

hhag been greatly simpli 
zation of a masked life-saving corps. Wear- 
‘oxygen masks and carrying electric 


NEW GRAPHITE GUN FOR 
USE IN YOUR HOME 


ANvuse, may’ enjoy the advantages of 
using graphite as a lubricant. with the in. 
troduction of the hand gun, illu 
above. for convenience in applying it 
the home and garage. After a curved 
spout is opened, an air-borne spray of 
graphite is: forced out by’ squeezing the 
rubber bulb, The nozzle can be adjusted 
for a fine oF heavy spray 


OUR MECHANICAL SHOW IS 
AGAIN AT WORLD'S FAIR 


Popctak Sctexce Moxritty invites 
you to visit its Mechanical Wonderland 
Which once more is on exhibition at the 
World's Fair in Chicago. The dis 


tracted wide attention last summer. Ti you 
missed it. you will be glad of this chance 
to see it, It is in the General Exhibits 
Building, adjoining the Hall of Science. 


“4 


torches. the life savers are unaffected by 
the g3 


generated by the wastes flowing 
the underground tunnels. The 
able to perform an equally val 
vice for the workers on the city’s 


SUMMER HAT WEIGHS 
OUNCE AND A HALF 


Mouoeo irom fiber, a new hot-weather 
hat, weighing only. one and” one-half 
‘ounces. has recently been invented, Re- 
sembling in appearance the pith helmet 
which is widely: worn in tropical regions, 
the hat is prevented. by’ an adjustable 

nner band, from touching the head, thus 
permitting a ulate beneath the 
crown. The hat is made in only: one size 
but by means of the inner band it can be 
adjusted to fit any size head, the band 
holding it securely’ even in high wind, 


MOVING FLOOR UNLOADS NEW TRUCK 


Gannack is disposed of in a swift and 
sanitary manner by means of a new truck 
originated by a Stamford. Conn.. inventor 
An enclosed body prevents refuse, loaded 
through an opening at the rear 

from dropping off while the 
truck is on. In loading. a 
push button signals the driver to 
art the automatic mechanism 
that moves the garbage to an 
inner distributing trough in the 
truck and is ready for another 
load. all within twenty seconds 
To unload the truck. the driver 
touche and an 
endles 


built refuse trucks now in use in many 
large cities. this unloading method repla 
the use of a tilting body’ and greatly spe 
the removal of a city's garbage, 


truck that 


Soria ianide ee 
Tncloeed body 
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ruy's wines are mixed with rag fibers in 
making a high-quality correspondence paper. 
We snicitr five for 1,900 years if we could 


eep our blood temperature at forty-five 
degrees Fahrenkeit, laboratory tests show. 


eee 


AnlusaaNconmo has proportionately more 


brains than a man. Tee brain is a twel/th 
is body weight; « man’s le a thirty-ffth. 
so gave, sate electricity accumula 
‘New York skyscraper shat acon lamp 
fan be tit by snelaian stro oa derhety 


ipsmai inion Mactan seine 
Indiana by spinning webs Inside the works. 


UNDERWATIR spectacles £9 aid swimmers 
have been invented in Calif 
CHAKKED meat is being injected into the 
veins of French patients te cure infection. 
nap doesn't maddew a bull because a ball 
‘can't see red. Tests have shown the animals 
‘are color-blind, so red looks like black, 


in the Sargasso 
formed like gripping 
‘Seaweed. 


GHAMERHLTE SKINS mow yield oils t0 pro- 
duce synthetic violet and vore perfumes. 


name of compressed chemical 
ck cATERPHLLAR puss moth spite 
4 Tireem of, palson ligaid then i febts 
covrrmessin am is used in South African 
fields to blow diamonds ont of crevices. 
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Greenhouse Comes in Sections 


Garexnovses that can be 
assembled as easily as sec- 
tional bookcases have just been 
developed in England. Only 
eighteen inches high and about 
as long. the sections can be 
‘arranged in any manner de- 
sired by the gardener, giving 
him wide fexibility in laying 
‘out his garden. The light 
‘weight of the sections, which 
are constructed of glass aver 
metal framework, permits 
them to be lifted easily and 
a metal loop at the top fur- 
ther facilitates handling. When 
not needed, the sections can 
be stored away in a compar- 
atively restricted space. ‘The 
picture at the right shows one 
‘of the sections being lifted 
‘out of line to permit inspec- 
tion of its contents, 


DYNAMITE BLAST KILLS ANT COLONIES 


wore Foo 


‘Dynamite ts placed In the mai 


AIR PUMP KEEPS BAIT ALIVE 


Fisuraaex need no longer be annoyed 
by having their minnows die in the bait 
bucket. An air pump consisting of a rub- 
ber buib and a tube has just been invented 
and is intended for use in aerating the 
‘water in the minnow’s container. The in- 
ventor is a St. Paul physician and surgeon 


who studied the problem of easily renew- 
ing the supply of oxygen in the water in 
the bait bucket. With his invention a 


supply of air can be pumped into the wa- 
ter whenever needed 


Serrixe off charges of dynamite buried 
in the ground is a new method being 
used to exterminate ant colonies, 
‘erly poison gas was used but this method 
failed to destroy the exgs. In using dyna- 
mite, a fourrinch hole is bored into the 
sub-surface where the ants store their 
food, A charge of dynamite sufficient to 
shatter the underground passages is ex 
ploded and the ants that escape the con~ 
cussion are killed by the fumes given off 
by the blast. Tn this way the eggs also are 
destroyed, The process is inexpensive and 
speeds extermination of the pests, 


= 


With shi rubber 
Bulb and cube, 
siete pumped ine 
innows alive 


WATER PIPE BIG 
AS LOCOMOTIVE 


ic enough to hold a lo- 
comotive, with room 10 
‘spare, sections of the pen- 
stock pipes for the Boul- 
der Dam hydro-electric 
velopment are now being 
constructed. The pen- 
stocks will control the flow 
‘of water with which elec- 
will be generated, 
‘The pipes are thirty feet in 
diameter, six inches large 
than the Holland. ‘Tunnel 
under the Hudson River 
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STEEL WIRE REPRODUCES 
VOICE IN SCREEN TEST 


Ustye a steel wire instead of film or 
phonograph records. a device that can re- 
produce sound as soon as it has been re- 
corded is now sed in Hollywood. 
Calif. to test the voices of screen players 
During recording, the moving wire pas 
between electromagnet that magneti 
it at points determined by the fluctuations 
‘of the voice. When the wire is run through 
pick-up the sound is reproduced. 


SHIP MOORING TAUGHT ON DECK MODEL 


Wrrie a one-eighth size model of the — ing station at Hamble, England. has geared 
cable deck of H.MS, Revenge, future  capstans which can be operated realistically 
sailors in the British flee Tor the purpose of showing the young sal 
there is to know about_m -ractly how capstans are worked on the 
ehoring fighting ships, The model, which big ships. In this way much of their train- wich enis ap 
was recently acquited by the naval train- ing is received without once leaving shore. Ing steet"wir 


Searyes can be wound by hand 
in any home workshop with a newly 
invented tool. It consists of a steel 
block, which is clamped in the 


the spring is 
passed through 
ass ashers.at- 
tached to the block 
and either to the 
iandrel_ of the 
crank. Pitch of the 
spring being 
wound is con- 
trolled by an ad. 
justable shaft set 
in the block 


fen be wound i home workshop 
jack and mandcel, ‘Close-up of Moe 


nah. At right 


NEW TEST FOR 
GOLF GREENS 


Tamoven a newly devised 
test, a golf course greenskeeper 
can’ determine whether his 
putting greens are likely to be 
come too hard, of too soft 
under playing conditions, A 
sample of soil is molded into 
a triangular bar and allowed 
dry out. It is then laid up- 
two end supports and a pail 
hhung from its middle.  San¢ 

poured into the pail, as at left 


ILLUMINATED HUB CAP 
NEW AID FOR DRIVERS 


AN muvatixareD hub cap for wire 
automobile wheels has been perfected by 
Ralph Sickles, a Toledo, Ohio, inventor. 
‘The cap contains a red. center, encircled 
by small colored jewels. It is lighted 
by an interior bulb, Current for the bulb 
carried to a roller affixed to the brake 
drum, then to a copper band encircling 
the drum, and finally by a wire threaded 
between the spokes to the bulb. ‘The until the bar snaps, Soil that 
purpose is to aid drivers in judging dis- does not crumble easily, but is 
tance between cars when meeting or over- hnot too resistant, in this test 
taking another vehicle. BS is mos suitable for greens. 
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STUNTS WITH STRINGS AND MAGNET SHOW 


and (jomets 


“Travel 
West 


the biggest hazard of this imaginary 
journey. ‘The moment such a rocket 
Heft the protecting cushion of the 
earth's atmosphere, it would be ex: 
posed to the incessant bombardment 
Of meteorites 

Many millions of these fragments 
of interplanetary debris are bumed 
up every day by the terrific heat 
generated by friction with the earth's 
atmosphere, When we see this happen 
fas we may frequently do, especially in 
‘August, we call the glowing streak across 
the sky: shooting star, 

‘You can hardly be out of doors on any 
clear summer evening without seeing one 
‘or more of these intruders from outer 
space burned up, When the great meteoric 
swarms cross the earth's orbit, thousands 
fof meteorites are visible in an, hour. 

It is a surprising fact that the meteors 


CAPTURING A WILD COMET. Some 


vanes 
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Ck 


1 of NOVEMBER METEong 
x OF Swans 


Main Mass 


ScaTTeneD 
PARTS OF SWARM 


that invade our atmosphere are dis- 
charged through space along parallel 
lines, just as bullets are from a Gat- 
ling jun of the old type. 
Someone who has been fortunate enough 
to sce a real meteor shower may protest 
that the meteors all diverged from a 
wtle point and rayed out starlike 
However, this apparent contradiction is 
explained by’a glance at the illus= 
on at the bottom of this page. The 
ver, looking along the inside of the 
lar arrangement of parallel strings 


tiny part of a meteor 
swarm’s orbit which cuts through our 
carth’s atmosphere, This is t 
‘we can see, because the 
meteorites are invisible 
until they enter our at- 
mosphere and begin to 
burn with the heat 
By noting carefully 
the radiant point among 
the stars from which 
each meteors seems. 10 
come, it is possible to 
trace that swarm far out 


METEORS MOVE IN PARALLEL LINES, At lt, 


Eee They represent he Pal 
‘Wen you ook along the 


rege as the lines do in the eivcle 


Ghote Sehy they “appear to come from one point 


” 


into space and plot its probable orbit 

‘The swarm of metcors known as 
the Leonids, because they” seem to 
rauliate from a point in the constella 
tion Leo, have been responsible for 
the most awe-inspiring displays of 


natural fireworks in history. These 
plays occurred regularly about 
every 33. years, There was a mag- 


nificent. shower in 1799, and it was re 
peated in 1833 and 1866, In 1809, how 
ever, the number of meteors in the shower 
was disappointing, and this was also true 
in 1932, Some astronomers believe that 
the Leonid sw farther 
away from the 
‘That the Leonid meteors have not 
wholly’ vanished, you can easily: prove by 
watching for them on the nights of No: 
vember 13, 14, and 15. If you continue 
your vigil between midnight and morning 
will see many more than you see 
fn the night. This is also true 
ou watch for the Perseids, which 
are due in greatest numbers from August 
9 to 1 
This increase in the number of meteors 
after midnight sounds mysterious, but 
the explanation is quite simple, and is 
made plain by the experiment illustrated 
with the parallel strings and small globe, 
First get into your mind a mental pic- 
ture of a man running rapidly in a shower 
of rain. Even if the rain is falling vert 
cally, the running man’s chest gets wetter 
than ‘his back, because of the continuous 
ie of his body to meet the drops. 
Now replace the running man by the 
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earth trav its orbit, and the fall 
ing shower of rain by a swarm of flying 
meteors. It will then be obvious that 
the forward hemisphere of our world is 
constantly: pelted with more meteors than 
the rear half 

In spite of the great frequency of 
casional shooting stars and: the compar 
ative frequency of quite remarkable 
meteor swarms, it is an amazing fact that 
almost all that is known about their na- 
ture and orbits has been learned during 
the past seventy” years, 

‘The story of the growth of this know! 
edge of meteors deals almost entirely 
with » few enthusiastic amateurs, W. F 
Denning. an English amateur observer 
found the study of meteors so fascinating 
that he became the world’s outstanding 


WHY METEORS ARE 
MORE NUMEROUS 
AFTER MIDNIGHT 

Ip watching for 3 meteor 
Tnidsigh to. dawn 

Rennieg inthe rain, "2 


authority on meteors. When he be- 
gan his observations, only” a few 
swarms and their radiant paints were 
known, In afew years, he found 
and recorded the radiants for over 
200, swarms, 

To any’ one interested in meteor 
observation, the first requisite is, an 
intimate knowledge of the principal 
constellations. This is necessary in order 
to find the radiant points of the various 
A good star atlas, or set of star maps, 


will give detailed information and enable 
the enthusiast to locate various 
radiants as given in th 


‘of the outstanding. swarms, 
‘of the constellation where the radiant ap. 
pears is apparent from the name of the 
Shower, as for instance, the Lyrids in the 
constellation Lyra and the Perseids. in 
Perseus, etc 


Se wis 
Ss ose 
Su S 


In observing metcors, the most im- 
portant thing is to note accurately’ the 
point among the stars where the meteor 

st appeared and the point where it dis- 
appeared. These points should then be 
marked upon a sketch of the constellation 
which includes the radiant of the shower 
you are observing. The line joining these 
points will pass through the radiant, 

‘After a few of these meteor directions 
hhave been plotted, the point where the 
extended meteor lines all come together 
will indicate the radiant 

The tendency of meteor swarms to fol- 


Jow long, narrow elliptical paths through 
space at ance leads us to wonder how 
they are related to recurrent comets, 
which do the same. It has now beet 


found that the relationship is close, as 
meteors are the shattered remains. of 
comets. This is shown by the fact. that 
‘when a regularly: returning comet fails 0 
reappear at its expected time, the earth 
generally passes through a new swarm of 
meteors. 

‘Most people think of a comet as spee 
ing through space with its tail always 
streaming out behind, like the smoke 
from a milea-minute locomotive. Fre- 
quently this mental picture is untrue, as 
in one part of a comet's orbit. its t 
precedes instead of following it’ like the 
beam of the 106) 
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10,000 EROSION DAMS TO 


Before being sent 


that the men staged, recruiting 
Aalent, as photo shows, [rom amon 


EXTERMINATING PESTS 


in tran 
Ruove, & 


seventeen percent less tha in other years 
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Ingenious Tests Help 


Dental Students 


Acquire Unusual Skill 


a freshman enters the 
1 of Dentistry at the 
University of Southern Cali- 
fornia, one of his first tasks is 


to carve, with a knife as his only tool, a 
wax model of some object he has seen, 
‘The miniatures are preserved in a “m 

seum” by Dr. William P. Harrison, 
fessor of dental anatomy’ and. technique, 
who has found from students’ later records 
that the odd test gives a surprisingly acy 
curate index of a student's natural manual 
desterity, Other necessary attributes of 
a successful dentist are developed by 
‘methods that might seem odd to a lay- 
man, Dummies with removable teeth 
serve as patients for practice with. the 
Grill and other instruments. An alurninum 
mannikin, fitted with false teeth by the 
students, must he made to chew naturally 
‘The strength of the human bite is meas- 
‘ured with special scales; and_ students 
make plaster casts of each other's features 
to lea how the teeth affect the expres- 
sion, since a good dentist must always be 
solicitous of his patient's appearance, A 
camera is also used to aid in this study. 
Tiny stars of court plaster are afixed 
with tweezers to key points of a student's 
face and he is photographed against a 
measuring scale, The stars help in re- 
ducing the photograph to a geometrical 
diagram of triangles and four-sided. fig- 
tures, enabling the student to see how his 
‘expression is influenced by his teeth, and 
how he would fit himself with a new set 


Left, planter cast made by ¥ 
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LAND CATAPULT LAUNCHES 
AMPHIBIAN PLANE 


For the first time in the history of avix- 
tion, an amphibian airplane bas been 
launched successfully by a land catapult. 
‘The feat was achieved by the Royal Air- 
craft establishment at Farnborough, Ena- 
Jand, where a plane was shot into the ai. 
‘The’ catapult, used fi 

constructed, is designed to enable planes 
to take off ricted airport areas. 
As described in this mag; 
ofits installation(P,S. Mf, Aug. 33,43), 
compressed-air tanks provide the’ power. 


PUT TAGS ON BATS TO 
LEARN FLYING HABITS 


Banos are being placed on bats at the 
Berlin, Germany, Zo0 to help scientists 
dy ier fying habits, A tiny aluminum 
band alfixed to one wing, as shown above, 
bears a number and the word Berlin. The 
bats are released and from reports of their 
later capture itis expected accurate charts 
of their flying habits can be compiled. 


BARREL HOUSE READY FOR OCCUPANTS 


Above, a model of the bareel 
frouse showing how it is sup 
red ‘by the oops ‘hae. foem 
Ravwelle sod root Right. cx 
ver 


A mouse in which steel hoops take the place 
of joists, rafters and studding, has just been 
completed at Dusseldorf, Germany. According 
to the architect who originated the odd design, 
it provides strength and stability at reduced cost 
by eliminating the need for thick outer walls. 
The new style of construction, he asserts, is 
especially applicable in regions subject to earth- 
quakes. Tests upon models preceded the con- 
struction of the first full-sized house, on which 
work began a few weeks ago and which is ready 
for occupancy (P. S. M., June '34, p. 29). 


Crsartse strangemust 
cal instruments is. the 
hobby of F. B. Currier, 
Goose “Creek, Texas, 
craftsman, who is shown 
at left applying the fin- 
hing touches to a vio- 
ello that he made 
romaone gallon glass jug 
and a cedar post. Melted 
‘lumioum pots and pans 
furnished the material for 
the banjo lying beside it. 
At the left is a. banjo 
hich Currier named the 
samsonette.” It is made 
of the jaw of a mule, 
with a clgar-box neck, 


PLANT GROWTH SPEEDED 
BY ULTRA-SHORT WAVES 


Unrersuorr radio waves produced 
gartling results in the laboratory. of a 
New Vork electrical research engineer, J. 
Henry Hallberg. Two bulbs were planted 
in separate pots. One was subjected to 
high-frequency radio waves from a spect- 
aly dined apparatus "White the’ ur 
rea fuced a four-inch sprout, 
the treated plant srew nineteen inches, 
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FIRST-AID KIT IN HIGHWAY SIGNPOST 


Staxposts recently erected 
on British highways not only 
tell tourists their directions. q 
bbut provide them with first 
aid, as well. In the event of 
an ‘accident on the highway, 


ay pune ott or i = 
cae ny help Neel ooo fl 
from a kit of medical ma- A28) 
terats‘encosed n'a water: | DORKING 


proof case of metal that is | LONDON _ 
attached to the eye-level post 
The case is opened with a key 
that is obtained by: breaking 
a pane of glass, as in the 
stomary method of turning 
in a fire alarm. In this way. 
anyone not in actual need 
the contents is discouraged 
from tampering with the box 
and removing contents, 


NEW FOOT PADDLES MAY 
MAKE SWIMMING EASIER 


Eastex swimming is said to be possible 
with a set of foot-paddles, recently 
vented. Fitted to the soles of speci 
sandals, the paddles spread outwit 
downward or backward thrust of the les 
and close with a forward or upward 
movement. They will be found especially 
helpful, itis believed, to water polo pla 
and. others who must make quick 
we water or who find it 
necessary to tread water for long periods, 


INFRA-RED PHOTOS SHOW VEIN DISEASE 


comparative ea 
Inethod of phot 

nosis recently: de 
Rochester, New 


ih pho 
PLAN BROADCAST WITH S20) ne" Oen J which 
MIKE IN DIVER’S MASK face of the skin stood out clear- 
Broancastixe from the floor of the ly. Any derangement was read- 
acean wil be attempted soon from New —il¥ apparent in the photographs peer view, oh 
York ‘harbor e He aera 
scheduled test of a new A Belew it ites 
‘Am inch-square microphone 
imisk, as shown above, wi be the source 


fof the broadcast, Waterproof mic 
cord will carry the voice of the di 

small transmitter ina boat on the surface. 
‘The mask is expected to enable a diver to 
descend seventy feet without air line fr 
the surface. Oxygen will be supplied him 
by small tanks strapped to his back. 


PAPER BAG KEEPS DRIED 
MILK FROM SPOILING 

Capance of 
keeping dried skim 
milk in perfect 
condition for three 
weeks, 2 moisture 
proof bag was re- 
cently tested by the 
Dairy Bureau of 
the C, S. Depart 
ment of Agricul 
ture. An outer bag 
of bond paper and 
an inner bag of 
two layers of glass 
ine and paraffin 
protect the milk. 


COACH TEACHES RUNNERS FROM PLATFORM ON CAR 


‘Taxtxe his cue from rowing coaches platform to keep an eye on his runners as 
who use motor boats to follow their they go through their paces. From the 
crews, Coach Nicholson of the Notre platform, which is built on top of a sedan, 
Dame track team utilizes a motorized Nicholson notes defects in running style. 
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USE GAS GUNS TO TAKE 
‘WILD ANIMALS ALIVE 


UNS that shoot gas instead of bullets 
will be used by an American expedition 
now on the way to Central and South 
American jungles in an attempt to cap- 
alive, In this way they 
specimens for exhil 
and breeding purposes. The gas stream 
‘disables an_animal without 
permanent ill effects, and is said to be ef- 
fective at an extreme range of 150 yards, 
Above, the outfit held by Dr, Wolfgang 
Von Hagen, leader of the expedition, 


AIR-PRESSURE PUMP 
HELPS BUILD BRIDGE 


A rum that looks like a dentist’s gi- 
gantic rl yelping to construct the 
ridge from San Francisco across the Bay 
to Oakland, Calif, When submerged, the 
device delivers a jet of water under 300 
pounds’ pressure. ‘The stream breaks up 
the material so it can be removed. 


56 


Aviarios fans may play at a round-the-world race in a new 
by Assen Jordanoff, veteran pilot and frequent 

ihutor to PorULaR Sciexck MoxTHLy. Each of the players, 
Der up to twenty, chooses a toy plane that moves 
le map of the World. Its movement is controlled 
jon of a familiar amusement device in which 
rhles that fall, according to his luck and skill, 
us scoring value, When a marble drops through 
ahole it establishes an electric contact and 


starts a motor that runs the plane. which, 
continues to move all the time the marble 
is returning to the base of the game board. 
The holes farthest from the player pro- 
duce the longest hops. since the marble 
closes the contact for a longer time, The 
player whose plane first reaches the far 
end of the course is the winner, 


WONDERLAND AT FAIR 


Pore ar Scurxcr Moxra.y invites you 
{0 visit its Mechanical Wonderland at the 
Workl’s Fair in Chicago, It is the exhibit 
that was the talk of the 1933 exposition 
and it is again on view in the General Ex- 
new game for aviation fans hibits Building, near the Hall of Science, 


HOMEMADE TRAP ELECTROCUTES RATS 


Rats are exterminated 
electrically by a device 
set up in the basement of 
a Manhattan, Kansas, 
restaurant. A grill made 
by stretching wires across 
a picture frame encloses 
the water pipe the rats 
tused as a runway. One 
side of a 2,500-volt sec- 
ondary circuit of a dis- 
‘earded neon tube trans- 
Former is attached to the 
grill and 10 the pipe. 
When the rats touch the 
wires, they are killed 


CHAINS HOLD GIBRALTAR IN PLACE 


Loxe renowned as a symbol of strength, the Rock of 
Gibraltar now has to be held together with chains, At the 
summit of the promontory guarding the entrance to the 
Mediterranean Sea, huge boulders are being anchored to 
kkeep them from failing. The photograph shows a member 
of the British garrison inspecting the chained rocks. 
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Fast Navy Plane Has Retractable Wheels 


po 


eTmsctante landing gear 
gives a sleek, streamlined pro- 
file to the Navy's latest high- 
speed fighting plane, a si 
seater Curtiss biplane. In 
the landing wheels fi 
cesses in the sides of the fu 
lage. The ship is powered by 
2 700-horsepower radial engine, 
Which is cowled to reduce wind 
resistance, The striking picture 
reproduced at right, an official 
Navy photograph, ‘shows the 
new speed plane streaking Tike 
A projectile through the air. 


LIGHT BEAM TESTS 
SHOOTER’S NERVES 


Bataxcen, tikes 
regulation police pistol 
anew flash-light gun 
shoots a light beam at 
«1 wall to test a marks 
man’s steadiness of aim, 
Any wavering is dis- 
closed by: the telltale 
dancing ‘of the beam 
‘when an imitation trig- 
ser is pulled. The de. 
vice is the invention of 
Dr. Theron W. Kilmer, 
New York physician 
whose researches in 
criminology have won. 
hhim wide recognition, 


CABLE SAVES LIFE GUARD 


Sarery of the life guards at bathing beaches is assured 
by a new device recently tested at Tynemouth, England, 
A cable from a portable reel is attached to'a padded 
jacket-like life preserver worn by the guard, as demon- 
strated at right. Should he become exhausted, the jacket 
will keep him afloat until he is drawn to shore by the 
cable. ‘The apparatus also aids the guard in bringing 
in a rescued swimmer. 
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Power from dry cells 
in the hold propels a 
raalite model of a 
Mississippi stern-whee 
steamboat completed 
by two St. Louis, Mo, 
A. small electric 
‘or is geared by 
clock work to the pad 
dle wheel, The 
is lighted with small 
electric bulbs, as are 
the red port and green 
starboard lanterns on 
the smoke-stacks 
‘midget, radio. receiving 
within the craft 
applies music in sou 
iation of an excursion- 
boat band while the 
boat pursues a circular 
course about a park 
lake, The dry cells 
will ‘operate the model 


CUTS DOWN TREE WITH 
AX 9,000 YEARS OLD 


4 Scandinavian lint ax, 9,000 
years old, Dr. Nels C. Nelson, curator of 
prehistoric archaeology at the American 
Museum of Natural History, recently 
felled a four-inch maple tree in six 


tree it cut down, 


Late: st (onveniences 


a HousrHoip 
(#. 


HANDY ABSISTANT TO THE COOK. This metal past, which 
snes Wed. Glock dial to ‘ove cooking 


TOUCH OPENS 


WIRE BOTTLE HOLDER, Clirged on 
ns 
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Dangerous ACIDS 


By 
Raymonp B. 
Waites 


ECAUSE they enter 
wide variety of reactions 
acids form an interest 


‘and important group of 
chemicals. By preparing them in 
small quantities, the home experi- 
menter can lear a great deal 
about chemistry and its many mysterious 
reactions and valuable processes. 

The fact that many, acids are consid- 
ered dangerous should in no way dampen 
the amateur chemist’s ardor. Handled 
tiously, they are as safe and harmless 
a sharp knife in the hands of one who 
is careful and dexterous. They should, of 
‘course, be stored in glass bottles and kept 
avay irom clothing and hands. | If some 
acid is spilled accidentally, it should be 
neutralized immediately, by applying 
base stich as ordinary baking: soda, 

‘When diluting a strong acid. always 
pour the acid into the water, adding it 
slowly and stirring the mixture with a 
glass tube or rod. Never pour the acid 
in quickly. Tf you do, enough heat may 
be generated when the two liquids mix to 
form steam bubbles that will blow the 
acid and water out of the container. 

Ge Age 
‘meager supply of equipment cannot pre~ 
BFE concentrated sulphuric acid in. his 

jome laboratory. he can manufacture it in 
a weak form that will illustrate the method 
and serve to introduce an important 
be eer hg ig 

‘9 prepare sulphuric acid. you wil 
need some sulphur, water, calcium chlo- 


60 


MADE 


ride, and iron (ferric) 
‘oxide. ‘The experiment 
is a simple one and re- 
quires only homemade 
apparatus consisting of 
a bottle, a flask, glass 
tubing, a few corks, a 
glass funnel, a gas 
burner, and rubber tub- 
ing. The parts should 
be arranged as shown 
in the illustrations. 
Flowers of sulphur 

iced in the shallow 
id from atin ean is 
bummed under the funnel at the extreme 
right. The sulphur dioxide formed to- 
gether with some air is collected by the 
funnel and then passes through a drying 
bottle, containing the calcium chloride, 
to the horizontal tube of hot iron oxide 
‘The presence of the hot iron oxide causes 
the sulphur dioxide to steal oxygen from 
the air and become sulphur trioxide. Be- 
cause in this reaction, it induces a chem- 
ical change in another substance and is 
‘unchanged itself, the iron oxide is said 
to be a catalyst 

Finally. the sulphur trioxide formed is 
‘bubbled through water in the absorbing 


SAFELY BY 


Home Chemist 


flask at the left. Being, soluble, it, cor 
bines with the water and a weak solution 
of sulphuric acid result, 

Unaided, the original sulphur dioxide 
formed by the burning ‘sulphur would 
not follow the desired. course through 
the various tubes.and bottles, To pull it 
through the system, suction must be a 
plied to the mouth of the absorbing fas 
This can be done by allowing water to 
siphon from a gallon jug and applying the 
suction formed in the jug to the absorb- 
ing ask by means of a length of rubber 
Tubing as shown in the drawing 

To prepare the iron oxide catalyst. for 
this experiment, soak some asbestos fiber 
‘or pumice stone in iron chloride or some 
other iron chemical solution until the mass 
is well saturated. Then add ammonium 
hydroxide (ordinary household ammonia 
will serve). This will precipitate. iron 
hydronidefn the pore othe asbestos oF 
pumice. The liquid then can be poure 
off, fresh water added and shaken and 
also poured of. 

Next heat the impregnated pumice ot 
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vacuum 


cararane rng, AUER 


now Gui 


Z 
paving / 


* aasonain supnuE 
povtte none ~ DIOXIDE. 
SUNIEN GuaNtE CeMEAATOM 


asbestos in a erueible or tin-ean lid over 
F This tinal operation will 
iron hydroxide into the de- 
sired iron oxide, The finished catalyst 
then is placed in the horizontal tube and 
heated gently with a gas bumer as the 
sulphur dioxide is pulled through, 

‘Mtcr burning about a teaspoonful of 
the sulphur, remove the absorber from 
the system and test the liguid with a 


‘of blue litmus paper. Tan acid is 
nt tum pink. To 
prove thar it is sulphuric acid, place a 


small quantity of the liquid in a test tube 
and add two drops of hydrochloric acid 
followed by several drops of barium 
chloride solution. If sulphuric acid is 
present, a white precipitate will be formed. 
_ Although sulphuric acid made by this 
simple process will be weak, it should dis- 
solve bits of magnesium and attack pieces 
‘of zinc to produce tiny bubbles of hytdro- 
en sis, OF course, the concentration of 
fife guid ean be Increased by boing but 
even then the home chemist will find that 
the acid will be too weak 
to be of any great value 
for experimental purposes, 

Tt is interesting to note, 
however, that this same 
type of contact process is 
ised commercially to 
manufacture sulphuric 


acid. OF course, a more 
expensive substance, usu- 
ally a form, of platinum. 


is used as the catalyst 

While the home chemist 
will be interested. partic- 
tlarly in the chemical uses 
of sulphuric acid. he can 
perform a novel experi- 
ment to illustrate one. of 


ic acid in_a. small vessel and expose it to 
the air. The acid will absorb so_much 
water from the surrounding air that it 
Soon will overtiow the container. 

Besides many of its other valuable 
uses, concentrated sulphuric acid can be 
used to produce another useful chemical 
nitric acid. This is done by” plac 
some sodium nitrate or potassium nitrate 

2 quantity of 
id made by mixing equal parts 
and water. ‘When the chemi 
fal are heated. nitric acid vapors wil 
en off and can be condensed to a liquid 
by cooling. 

“To condense these vapors the best pr: 
cedure is shown in the photograph, "In- 
Sert the end of the retort outlet tube in 
the mouth of a flask and rest the flask in 
a glass funnel. stream of water directed 
fon the upper face of the Mask then will 
serve to cool it and condense the vapors 
leaving the retort. The funnel will serve 
{o catch the cooling water which can be 
Jed through a rubber tube toa drain or a 


STRANGE FACTS about ACIDS 


Formic acid yagifiihde MEGnEHtne DYMMisc:tting red ants 
‘Acids ore sé@sponaible for the taste of many {Pi: 
All acigé contain hydrogen. 

Acidy turn blue litmus paper red, 

Soda water und soft drinks contain an acid. 
‘any acids are merely solutions of gases in water. 


Jarge pan or bottle placed on the fluor 
tric acid manufactured by this meth- 
will be found to be quite energetic in 
arbonates, anil 
Because of its activity, 
stoppered bot 
1 will attack both cork and rubber 
iy using sulphuric acid anda small 
amount of iron sulphate solution, the 
home experimenter can test for the pres 
‘ence of nitric acid of nitrates. Simply 
place about a quarter of an inch of the 
sulphuric acid in a test tube, add an eqi 
amount of iron sulphate solution. being 
‘careful not to shake the tube, and then, 
slowly add the liquid to be tested hy al- 
lowing it to run down the walls o 
tube. If a brown ring is formed when 
the solution reaches the area between the 
acid and the iron sulphate and gentle 
heating causes the ring to disappear, it is 
proof that either nitric acid or a nitrate 

is present. 
vdrochloric acid, a third member af 
portant acid ‘family, can be. pro- 
duced by adding ondinary 

table salt 


its action with metals, 
‘other chemicals, 


the 


Like nitric acid, hydro- 
chloric acid also should be 
made in.an all-glass retort 
‘The end of the exit tube 
dipped into a water-cooled 
flask of water then will 
ead the gas through the 
water where it will be dis- 
solved to form liquid hy 
drochlorie acid. Although 
the home chemist can 
manufacture hydrochloric 

by this method, it 
Will be less expensive and 
troublesome to use com- 


its important physical _—SulpRUFie Bele @ats Wool Slathing and Wood by decrm- mercial muriatic acid 
Bae fore bakure etl ising it and stealing the hydrogen and oxygen. (Glaty impure by 


is capable of absorbing 
large quantities of mois- 
ture from the air. For 
this reason, it is often re- 
ferred to as being hygro- 
scopic. To uiderstand 
this action more clearly. 
place some strong sulphur- 


acid on 
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Because of its oily appearance, sulphuric acid oftes is 
calléd oil of vitriol 


A fire cami Be kindled by dropping concentrsted nitric 


ssood shavings or straw. 


It is a simple matter to 
test the distillate formed 
for hydrochloric acid. It 
a drop of silver nitrate 
solution is added to any 
solution of a chloride, 
‘white curdy precipitate will 
(Continued om page 104) 


st 


Scientific Facts 
Easily Demonstrated 


in Your Own Home 


BUN WITH GRAVITY, Two 
blest dropped. rom, he same 
ke the Boor at 


AN UNDERWATER MIRROR. 
‘Bie srtace of water ina. vennel 


Siibw Glade Nlomped os shows 5 
Tight. One goes a short distance 
Imi the other: les seross. the 
‘oom yet they land simultaneously 


wo magnetic. felds that are’ sete 
By eater andthe a 


sounEziKo 
Mport 
= a te 


HELD DOWN BY WATER A test tube 


] 
(a sarery canny, po 


“he funnel ae the sereen 
iecpo the gas” benenth ft 
oo" cool tot barn, This te 
the principle used fm safe- 
‘time carried by miners 
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Homemade Test Prods 


EEDING a pair of test prods recent- 
ly in’ my radio experimenting, I de- 
cided fo see what my junk box could offer 
before investing in a ready-made pair, In 
my search, T ran across two steel crochet 
needles and a length of heavy spaghetti 
tubing, I tiled the ends of the needles to 
2 sharp point, forced the tubing over them 
to form insulated handles, and soldered a 
length of connecting wire to the upper end 
of each, Then I connected a small spring 
«lip to the other end of each lead wire and 
my test prods were complete, Because 
cir steel ends will hold a point. T find 
better than the average run of com- 
prods when it comes to punctur- 
Jation—H, L. B, 


a 


atou(an oureur 


prezo-tucrac 
SRSA 


TRANSFORMER Jerecuraa 
Wnitecerves see 


High-Frequency Speaker 
Is Easily Installed 


ESEMBLING an automobile horn, a 

new of high-frequency loud 
speaker has been devised as a supplement- 
ary unit for modern broadcast recei 
Although the ordinary dynamic speaker 
will reproduce low tones faithfully, it fails 
to respond to the higher notes so necessary 
to the naturalness of voice and mus 
When this new speaker, operating on the 
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te 


Hints for Radio Fans 


piezo-electric properties of Rochelle 
salt erystals (PSM, Oct, '33, p. 
57), is connected to the voice coil 
of an existing loudspeaker, however, 
it faithfully supplies these missing 
tones up to the physical limits of 
the human ear, To guarantee distor- 
tionless operation and eliminate the 
necessity for a costly filter network, 
the unit is fited with a built-in im- 
pedance-matching transformer, 


Adding 


Zarphones to 


Short-Wave Set 


Mitte the 
speaker short-wave receiver recen 
ly described (FSM, Apr. '34, p. 
62) have asked if it is possible to 
vas esdoones wi i o.I e 
and they will be particularly valu: 
able in picking up distance, espe- 
cially on the shorter waves. One of 
the best ways to connect in the 
headset, and at the same time fur- 
nish some means of silencing the 
built-in speaker, is shown in the di- 
agram above. ‘The supplementary 
earphone circuit consists simply of 
an additional 3,500 or 4,000-obm 
output transformer and ‘a small 
single-pole, double-throw switch 
Thrown in one direction, the switch 
connects the receiver to the dynamic 
speaker transformer in the usual 
‘way. Thrown in the other direction 
it cuts the speaker out of the cir 
cuit and replaces it with the new 
transformer and. headphones. The 
switch can be of the togsle variety 
mounted either on the front panel 
‘or at the rear of the chassis beside 
the power switeh—L. W, 


Collecting Listener's 


WITH the popularity of the short 
weaves, the hobby of collecting QSL 
cards is no longer limited to the operators 
of licensed amateur short-wave stations. 
Owners of all-wave sets also are now 
eager to check up on the signals they’ hear 


and are 


canis to every 
ey log, On these cards 
they state the time and date the signals 
were received, the quality of the recep 
and the’ type of receiver 

for this information, they: request 
a verification card from the station owner, 
‘These cards they then display on the wall 
‘or mount in a much-cherishes! album, 


Long-W ave Coil for 
Short-Wave Sets 


BY USING & special long-wave colt 
cently developed. the owner of a short- 
wave receiver now can explore the longer 
wave lengths above the hroadeast band, 
Plugged into any “plug-in coil” set, it con: 
veris the cireuit automatically into a fist 
class long-wave receiver that will cov 
all wave lengths from 430 to 2.140 meters. 
As shown by the photograph at the left 
the coil is bank wound with Litz wire on 
a standard four-prong coil hase, At its 
top are two te “These receive small 

ed condensers that serve to alter the 
Fs range in small steps 
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THIS 


"Two-lube Set 


HAS ONLY 


One Tube 


ua 
Orr's 


LTHOUGH only one tube is used 
jin the short- and broadcast 
wave receiver shown, it is in 


reality a two-tube outfit. Built 
around a new style duplex tube the 6F7, 
the circuit consists of a combined re. 
‘enerative detector and resistance-coupled 
amplifier. 

in spite of its simplicity and compact- 
ness, the set is particularly efficient. 
When tested recently in New York City 
with a fair-sized antenna, suificient vol- 
‘ume was obtained on the broadcast band 
to operate a magnetic speaker—quite a 
feat for what appears to be a one-tube set 

‘Those who have built the beginner's 


fon shows the duplex nature of the 
whieh Ie tally wo bes in 


rong 900 
ver te 


‘one-tuber described last month will notice 
some similarity in the general circuit and 
Bane arrangement, This wap dooe fort 
purpose. By making a few changes in t 
‘one-tube receiver and substituting a new 
tube and socket, it can be converted easily 
into this one-tube two tuber. 

‘To understand the operation of this 
compact circuit, it will be necessary first 
to know something about the tube it 
uses. If you were to break open the glass 
bulb of a 6F7, you would find that virtu- 

ally it is two tubes in one. At 


+22 


the top, directly under the 
metal grid cap, you would find 
@ construction resembling a 
five-element screen-grid tube. 
Below this you would see what 
appeared to be a simple three 
element tube. In the circuit, 
the screen-grid pentode por- 
tion forms the detector while 
the three-element section serves 
as the amplifier. 
The tuning section of the 
st is the same as that 
uused in the beginner's one-tube 
receiver already described. The 
‘main changes in the circuit are 


irene an it ls wise 


ot 


f the twostuberin-one set showing the 
the fall Uattery operation 


the lack of a filament rheostat; 
the addition of two fixed con- 
densers (.0005 microfarad),two 


resistances (50,000 and 100,000 ohms), a 
coupling condenser (1 microfarad), and 
‘2 new position for a small grid leak (1 
megohm). The hole in the front, panel 
and chassis formerly occupied by the fila- 
‘ment rheostat can be used in mounting a 
heater switch of either the toggle or knob 
variety. 

‘The chassis layout consists of a foure 
prong socket for the plugein coils (de- 
signed for use with a 00014 microfarad 
variable condenser), a seven-prong socket 
for the 6F7, and several holes for con~ 
necting wires and grid-cap lead. Although 
binding-post terminals were used in the 
cone-tuber for battery connections, a six 
ead battery. cable will be more cone 
venient in this outhi 

Perhaps the most dificult wiring job in 
the circuit will (Ci 


22h. +90M, 
the circuit the hester 
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Compact Short-Wave Set 


INGENIOUS OUTFIT EASILY 


beginner as well as the ad- 
vanced amateur, this sen- 
all-electric short 


the maximum in eq 
ment for the minimum tn 
cost, Including tubes and 
chassis, the complete as- 
sortiment of parts can be 
purchased for $18.45. 
Using the newest iype tulbes, 9 
4 ZAS, and an '80 rectifier, the cite 
the result of many’‘months of exper 
‘menting (0 build a high-grade receiver th 
would "be foolproof, easily wired 
effiient, and yet be within the reach of 
every radio fan. As the diagram indica 
it is.a carefully matched arrangement con 
sisting. of a radio-frequency -ampilier, a 
regenerative detector, employing conn 
cial threeswinding "(siepprong) plug-in 
coils, a resistance-coupled amplifier” and 3 
Simple alternating current ower pack 
“Three controls anda power switch 
operate the receiver. ‘The main tuning 
Condenser, connected across the secondary 
‘winding of the three-winding coil, has a 
capacity of 00014 microfarad. Across it 
is.a second and smaller condenser (00002 
microfarad). This is a sensitive trimmer 
Unit, ‘Regeneration control is. obtained 
through $0,000 ‘ohm potentiometer 
For ordinary operation by the average 
short-wave fan. the lange tuning condenser 
can be mounted in the center of the main 


receiver panel, the trimmer below at the 
Jeft,and the regeneration control below at 
right as in the photographs. However, an 
alternate method of placing the controls 
also is possible, For band-spread effect ia 
definite bands. the positions of the main 
tuning condenser and small trimmer may 
be reversed. The trimmer condenser then 
is used as the tuning control and the 

as the tank or band-setting 

condenser. 

To, provide every 
possible combina- 
tion and extend its 
utility to. the limit, 


oo, 
Nir is ons Untess 
OTHERWISE SPECIFIED 


so 7 ms 
q Q 


EATERS IN PARALLEL 


Diagram of the receiver circait. The values fr the parts are lettered 
‘on the drawing. A cable with stx‘prong plug leads to power supply 
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the circuit has been 
designed to operate 
a dynamic speaker 
as well as a mag- 
netic speaker or or- 
dinary headphones, 
Two sets of terminal 
strips (sometimes 
referred to as phone 
jacks) placed at the 
rear of the chassis 
‘one above the other 
simplify the connec- 
tions. The dynamic 
speaker voice-coil 
leads enter the cit 

cuit through an out- 
put transformer 
while the high- 
pedance terminals 
for earphones or a 


By 
Frank 
Lester 


siver a pomer ack 


rmagnetic speaker are connected to ground 
and through a small fixed condenser (.25 
microfarad) to the plate of the 2AS out- 
put tube 

Speaker is used it will be necessary to 
supply field cur 

Th wiring the receiver, the first step 
should be to install the power cable and 
Wire it into the circuit, Two wites in the 
able lead to. the on-off toggle switeh 
mounted on the receiver panel between 
the trimmer and regeneration control. Tn 
placing the cable sites, bear in tind that 
fllleads carrying alternating current. must 
be twisted together. This applies to the 
‘on-off switch leads as well as the heater 
Sonnection wires, As shown, the heaters 
should be connected in parailel. 

"To operate the receiver. an alternating 
current power pack is required. The 
‘cuit shown has been designed to supply 
approximately 250 volts direct current B 
supply at 60 milliamperes and 2) volts 
alternating current for the heater supply 
at 4 amperes. 
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How 


Is Your 
Driving 
Eye? 


WILSON nosed his car cau 
tiously’ around a sharp bend in 
the pitch-black road, Suddes 
the figure of a man appeared in 


the bright glare of the headlights. He 
‘was standing in the center of the road 
waving his arms excitedly. 

‘What's this,” whispered Joe Clarke as 
Gus jammed his foot on the brake, “a 
hold-up or an accident?” 

‘As the car slid to a stop almost in 
front of the man, Gus poked his head 
through the open driver's window. “What's 
the trouble?” he called, 


T'm in the ditch a few feet up the —distan 
came the reply from the darkness. trees loomed up 
‘Can't do muck about get 


oa 
“Will you give me a hand? 


‘ta skunk 


By 


e and the next thing T knew two 
front of me. 


When Gus had maneuvered his car out of there tonight 


safely to the edge of the 
the beam of his tlashl 


exclaimed Gus, “How'd you 


‘My name's ( 
ate mce leita e 
embankment that bordered the concrete. nest town. 
‘There, wedged between two trees, was and then come out here first thit 
the ditched car, ‘moming with our weed 
“Fine_idea.” 

to get down there? Somebody name's Townsend, I 
force you off the road on that tum?” my car for traveling. 


Suppose we give you a lift in 


“Yeah, an old skunk,” replied the man hotel for the night, 


sheepish the morning, and drop around in the after 
skunk," repeated Gus. “I've heard noon and spe about the car, 
When Townsend 


‘of skunks di 


ving people out of a house 


MARTIN BUNN 


by choppit 
those trees we managed to coax her out 
ng her up without ripping the body apart. You're 
us regret- lucky you went between those’ trees 


away some of the bark on 


Gus Wilson and this stead of into them, 


in the have 


e turned mo 
to miss that bl: 
agreed the man. “My always been pretty ood at judging 


ge in the “I can't understand how it all. hap- 
pened,” moaned Townsend, “I couldn't 


than a couple of fect 
ned pole eat and I've 


‘m a salesman: use distances on the road,” 


TH put up ata “M: 


make some calls in you 


ved at the Model 


before but never off of a road, What did Garage the next afternoon, Gus was al- life 


you do, try to miss him?’ ready 
“Not only tried, but succeeded,” the wrinkles out of the mudguards and hood. in 

man groaned, “And here Lam. T swerved “It’s not as bad as it looked.” Gus as- 

to one side, but T guess I misjudged the sured him. 


it work trying to iron some of the 


‘No mec 


‘hanical trouble and Gus b 


How to Test Your Eyes and Sense of Distance 


Iudgnent of 
te tested by 
Being two. pencil ends 
together, au'neen above 
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fate to cap faa good 
ese of your reactions 


iybe your eyes aren't as good as 
thought they were,” suggested Gus 


as he wheeled ihe service jack under 
the car and starting jacking it up, 


ir of glastes in my 
baasted Townsend, “And I've al- 


ways made out better than the average 


ass tests 
ver hear of blind spots?" inquired 

ween blows with rubber fender 
hammer he was using, 

Townsend shook his head 

‘Well, everybody has them, It’s 
fone spot in each eye where you're 

In most cases they're 

‘notice them but 
large enough to 
cause trouble. We had a case here 
in town not so long ago, Tom 
Nevers, one of the best drivers 1 
know, ‘ran over a youngster, He 
argued that he never saw the gitl and 
didn't know that he hit her until he 
felt the bump. Eyewitnesses claimed 
that the girl was standing there all 
the time waiting for a bus and that 
Nevers didn’t seem to make any 
tempt to miss he 

‘The whole (Continued on page 110) 
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BETTER SHOP METHODS : IDEAS AND PROJECTS FOR THE HANDY MAN 


MODEL MAKING : HOME WORKSHOP CHEMISTRY : THE SHIPSHAPE HOME 


PEPPING UP YOUR 


HOW TO OVERHAUL IT SO AS TO INCREASE 
THE SPEED FROM TEN TO TWENTY PERCENT 


By 
OU cam pet roach pester 
ved from an outboard 


William Jackson 
motor, whether of the racing or 


Keep it well 
ing” oF "sou 
fing” are two ol the colloquial 
terms. applied to this process 
Properly done, it yields 3 power 
increase of from ten to. twenty: 
percent, 

‘The methods that follow a 
for the amateur racing enth 
to whom 100 Rx-at, more oF less 
may mean a race lost or won, but 
any outbosed -avener who likes 
mechanical work will also profit 
by having a faster motor for fish- 
ing or general service, After being 
ned up, the motor will still pass 
inspection at sanctioned regattas. 
yet it will deliver a real-wallop 
AL the propeller end. 

Dismantle the motor and place 
‘each part ina pan or box with its 
component nuts and bolt 

Balance and low frictional Joss- 
os are two of the most important 
factors for speed. ‘Therefore. 10 
increase the volume of the gas 
and to reduce the retardation of 
the gas flow caused by the rough 
interior surface of the intake and 
intake ports, the entire 
from the carburetor to the cyl- 
finder combustion passages should 


be ground smooth, and polished to 
less a finish as obtainable, 

®* For smoothing and polishing th 
intake passages, an excellent, way 
to use an electric hand drill or 
‘motor with a flexible shaft equi 
‘with small grinding stones of di 
cent sizes and a. bute " 
‘ment may usually be borrowed {rom 
A arage, of you can have the work 
done there inexpensively. Lacking’ this 
quipment, a good job may: be done with 
files of various shapes and lengths and 
fine emery paper. 

Start by grinding and polishing the ear- 
buretor outlet, Remove the butterfly 
valve from the carburetor. solder each 
‘end of the shaft, and eut away’ the middle 
portion of the shaft to allow freer gas 
Hlow as shown in one of the sketches. The 
intake passages up to the cylinder com= 
hustion bypaths oF ports are now ground 
oriiled smooth and polished. Some motors 
hhave a small lip dividing. the intake port. 
Do not cut this away. but carefully grind 
and polish on each side. 

Remove the valve of rotary valve 
rotors, file. and polish smooth with fine 
emery cloth, or use the electric deill with 
2 buifer and buffing compound. 

After grinding and smoothing, thorough- 
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ly clean all the gus passages, including 
the important intake and cylinder ports. 

‘Remove pistons from the connecting 
rods and examine for prominent bright 
spots caused by rubbing or metal-to-metal 
spots down carefully 


is old or new, re- 
move the rings and free the grooves. of 


carbon, Use cate to avoid enlarging the 
grooves, A bent file, sharpened as shown 
in one of the sketches. is a good tool for 


this purpose. When ie motor is dis- 
mantled. new soft rings of any good brand 
should be used to replace the old) ones. 
Soft rings seat quickly and require very 
little running in. Assemble the rings on 
the piston and ‘proceed to balance the 

Use a jeweler's or deuguist’s seale to 
balance the piston assembly, consisting of 


piston, rings, and wrist pin. For best 
results, balance pins and pistons sepa- 
rately. If one piston is found to be 
heavier, the weight is ad- 


justed by filing away” sufi- 
cient metal from the piston 
hhead so as to balance per 
feetly. 

The piston assembly is 
now replaced onthe con 
necting rod, and the eylinder 
refastened, As the cylinders 
‘on certain class “A” motors 
using one cylinder block for 
oth pistons are dificult to 
replace, it will be found 
easier to fit one piston well 
up in. the block before at- 
tempting to fit the other, 
Tighten the cylinder bolts 


Th outboard ta belted tu am 
fun in with mainte of thie il and nome 


Clamp the outboard ina convenient 
position and belt an electric motor to it 
as shown, Obtain one pint of light, thin 

i add to this a handful of a scratch- 
8 type of household cleaning powder oF. 
better yet. jeweler’s rouge. Place the 
mixture ina squirt oil can, Run the 
motor for 25 of 30 minutes while con- 
stantly introducing this mixture through 
the spark-plug openings. This seats and 
polishes the pistons, rings, and. cylinders, 
‘Next remove the cylinders and give the 
crank shaft. cylinder interior. pistons, and 
bearings a thorough bath with gasoline 
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Be sure that every trace 
‘of the polishing mixture is 


removed 
Now for the final as- 
sembly. New gaskets, of 


Course. must be provided 
Before replacing the eylin- 
ders, enlarge the various 
sud bolt holes very stight- 
iy by reaming. The reason 
for this. will be. shown 
Squirt light oil on. the 
piston assembly and bea 
fogs, and rebok the eylin- 
ders. “Do not tighten the 
cylinder. nuts, however. 
Obtain a small electric motor with just 
enouth power to fun the outboard motor. 
oF usea )4-H.P. motor with a milliammeter 
inserted in the line. With the pulley of 
the motor belted to the outboard fs 
start the electric motor 
éxlinder block around on 1 
Tt will be found that at certain poi 
electric motor will speed up oF the 
liammeter reading will drop. due to the 
decreased load. Securely fasten the evlin- 
der nuts a this point. as this is the point 
of lowest resistance oF friction. 
Reassemble the motor with the ex- 


Tioakbelore ting the ether 


ception of the lower unit, 
‘The gear cover of the lower 
ed_and the 


thorough ing. 

water will effectually 

the old grease, which is 
‘washed out with gasoline 
Examine gears and shafts 
for any spots that ma 

cause binding, Remove higl 

spots by filing carefully 

For racing. replace the gear lubricant 
with Tight oil to which has been added a 
quantity of powdered graphite, Inspect 
after every race, For service work, auto 
oil like 6O0W is all right, of the regular 
outboard grease sold in tubes, Inspect 
and replace gear lubricant periodically 
Provide new gaskets before replacing the 
lower unit. To reduce water resistance 
still more, file the edges of the skeg and 
cavitation plate to a sharp edge. and butt 
the lower unit or polish with steel wool 
Remove dents and nicks from the pro- 
peller, and file the edges sharp, 

For racing service do not use an un 
necessarily large proportion of heavy Iu- 
Uricating oil in the gasoline. as this causes 
piston drag with a consequent loss. in 
kat, Experiment will show the correct 
Proportions of oil and gas, Special fuels 
are now available for a power 
of from 200 to 300 at, but 
rather expensive. 

Better results may. oft 
racing hydros by raising or lowering the 
motor or altering the angle of the motor 
‘on the transom of the baat. Choose the 
correct plugs for racing use 

‘Sharpen the leading edges of the fin 
and fora frictionless boat bottom, smooth 
the finish with fine sandpaper and polish 
it with furniture or auto wax. 
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Picturesque 


ORNAMENTED WITH 


PANISH type furniture, of which this 

table is an attractive example, is always 

irect and simple in construction, there- 

fore easy for the amateur craftsman to 

build, This piece may be used as an end table, 
4 small serving table, or @ book table. 

White oak is the most appropriate material 
for furniture of this type; the second choice 
would be Honduras mahogany, although mabog- 
‘any fs the better wood for carving. In construc- 
tion, the project is so simple as to require little 
comment in addition to the information given 
in the drawings. It will be noted that a built-up 

lestal or leg is suggested. ‘The material is eas- 
{er and cheaper to get in this form, and the piece 
is less likely to check and split. A little carving 
must be done on the feet, but is so easy that By 
it will not prove difficult even to one with no 
perience in caring 

¢ ironwork is beyond the equipment of the 
‘usual home workshop and should be done by an 
‘ornamental jronworker. It will be easy to lay out 


panish Liable 


IRONWORK 


the brace full size by drawing squares as shown 
and copying the design square by square. How- 
fever, any competent omamental ironworker can 
work direetly from the design as given here. The 
iron is painted dull black. Slate blackboard paint 
makes & good finish. 

‘When the table has been completed and given 
the final sanding, it should be stained dark brown 
sometimes called Spanish brown. If the work 
is done in, mahogany, brown mahogany stain may 
be used. The wood should not be filled. After 
staining, it should be given a wash coat of shel- 
lac thinned with from five to seven parts alco- 
hol. When the shellac is thoroughly hard. rub it 
down with No, 2/0 oF 3/0 steel wool, and polish 
with wax, 

‘An antique effect is often given in order to 
simulate the appearance of age. This may be 
done by dusting rottenstone on the wood and 
rubbing it in, o it may be mixed with the fist 
coat of wax and thus rubbed into the open grain. 


vv 
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‘of the type shown can. be oma 

‘mented with inset_panels by the 
very same process used to remove _the 
lettering imprinted in the wood. Such 
boxes are useful for playing cards, jewel- 
ty, letters, packs of cigarettes, and, of 
‘ours, foF cigars. 

Firsi, steam off the paper labels and 
stamps, being careful not to use more 
team than necessary because the damp- 
hess may warp the box. 

"The spacing and location of the print- 
ing varies on diferent boxes. It is well to 
mark with a peneil oF carpenter's gage 
Just where all the inset panels are to be, 


HOLDER FOR 
‘THERMOMETER 


ce boxes with close-fitting lids 


‘Tyus holder for an 
outdoor thermomet 
was made from 1/16 
4 bran ti, 
¢ size and position 
of the  right-angled 


of paper and drawing 
the design of the pro- 
posed support direct- 
Wy around it 
ass strip was 
te 


annealed oF softened 
before bending. by 
heating it red hot and 
immersing in water 
‘The bends were made 
with «pair of pliers and a short length of 
Yin. square steel rod held tightly tn the 
Vise." Cup hooks, straightened out with 
pliers, were screwed into the top and 
bottom of the wooden thermometer base 


and equalize the spacing even though the 
printing does ‘not mar the entire area 
Where the panel is to be placed. 

With a sharp penknife, cut around each 
of the panels you have thus laid out 
Make the cuts at an angle of about 45 
deg. 1 have found that a beveled edge is 
easier to make and looks better than one 
cut straight down. The cuts. should be 
about halfway through the thickness of 
the wood. The area within is then chiseled 
out. ‘The recess can be given a smooth 
finish or it may be cut with a ¥-in, gouge 
and the grooves allowed to remain, 

‘After the carving is completed, the box 
should be sandpapered and stained, shel- 


‘The panels are outlined with cuts made at an 
Ange of about 43 degrees with & sharp halle 


lacked, of painted. The inset panels may 
be stained or painted a bright color and 
the whole box then shellacked, oF several 
colors may be used —Nowatas’ K, Mons, 


BOAT DOCK FOLDS BACK ON LAND 


Warescaart enthusiasts who have to 
build a new dock each year because the 
re carries everything away can save 
themselves work by hinging the platform 


as shown. At the end of the season, the 
portion extending over the water may be 
lifted up and chained to nearby tree, or 


‘AL the end of the season, the platiorm ts 
‘awn UStK Sad the ead logs are temoved 


ROUTING SHEET METAL 


‘Ture routing of flat sheets of metal on 
the drill press is made much easier by 
clamping the metal to a board as shown 
at the left. Three slots are made in the 
board, as shown, to take three carriage 
bolts ‘with washers and wing nuts, The 
slots should be countersunk on the under- 
ide. Clamp the metal down by placing an 
edge of each washer over it, and tighten 
the nuts. The method is used by an en- 
graver for routing zine plates—G. S, 
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folded right back on the ground itself 
‘You can prevent your boat from being 
pounded by: the waves if it is docked in 
the manner illustrated in the second photo, 
Drive a post or two parallel to the dock 
so that the boat will have at least a 1 
clearance. Insert a small screw eye in 1 
czar of each guava. Ale 
ie one in the extreme end 
‘of the dock and another 4 f 
tothe rer, Nall» small pul 
ley in the post opposite the 
end of the dock, and loop 
through a 7. piece of sash 
cord, using snap fasteners at 
cach end, Use a short piece 
to tie up the near sie of the 
oat to the dock edge-— 
Onatat TL. Spee’ 
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Colored Underwater Lights 


Lend 
Magic Beauty 
to Garden Pools 


and Fountains 


By 
WALTER E. 
BURTON 


HE magic touch of light will 
transform your garden pool in 
to a jewel that gleams in the 
darkness with astonishing beauty 


Goldfish, plants, and other details of the 
submarine world that you normally do not 
see, become a source of endless pleasure 
If there is a fountain or miniature water: 
fall, light will bring out its hidden beauty 
A swimming pool, whether indoors or out 
‘will be doubly serviceable if it is equipped 
with an underwater lighting system. 
Waterproof lighting fixtures are now 
available that can be used in a submerged 
position indefinitely. If you are planning 
to light your lily pool, garden fountain, oF 
waterfall, you can experiment, if you wish 
with cheap, improvised equipment before 
investing money in a permanent installa- 
tion. From a fruit jar that has a tight-ft 
ting lid, a quantity of rubber-covered 
cable, some metal pipe or tubing, a socket 
some pieces of inner tube for g and 
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Underwater projec 
NU'¥.y and cant 9 plow om the f 


a few other odds and ends, you can co 
Struct a lighting unit that can be used 
the water. 

Obtain a socket that can be mou 


ed 
ide the lid. A keyless brass socket hav 
ing a threaded base for receiving a nipple 


oF a piece of conduit pipe will do, The 
pipe can be long enough to extend above 
the water surface, or the rubber-covered 
cable can be sealed inside a 3- of 4in, 
nipple with aquarium cement or sealing 
wax. Use a new fruit-jar rubber to make 
the lid water-tight. A tubular lamp is best 
because it will slip into the jar easly 
This fixture. which should not be con- 
sidered as a substitute for the more ser 
viceable and powerful manufactured ones, 
will lend itself to an almost endless num~ 
ber of applications. Stick it into a small 
garden pool, and see how it transforms 
the underwater world like a magic wand! 
Place it beneath a fountain, and the light 
will follow the water as it’ arches grace- 


fully into the air, Lay the jar bebind a 
waterfall, and the light will Seem to flow 
downward with the w 

By using color screens you can produce 
an endless number of ple eels, ¢ 
pecially if you have several lighting units. 
You can buy, from electric stores dealing 
in show-window equipment, colored trans- 
parent material that is virtually heatproof, 
You can form this into a cylinder and in: 
sert it into the jar around the bulb. 

A commercial modification of the fruit 
jar fixture can be purchased at a moder. 
ate price. It consists of a socket mounted 
‘on a metal base that is provided with a 
screw ring for clamping a heavy 
globe over the lamp. The seal bet 
globe and base is made waterproof by gas- 
kets. Conduit or cable connections can be 
used, The usual lamp size for a small unit 
ff this type is 150 watts 

When it comes to lighting large swit 
ring or garden pools, more elaborate equip: 
ment is recomm Several types of 
underwater units have been designed for 
lamps ranging in sie from 250 to 1,500 
watts. Engineers suggest that these ‘fix 
tures be placed in niches or receptacles 
built into the walls of the pool, where they 
will be protected from damage and will 
hot be in the way 

Tt has been found that, to give proper 
illumination for a swimming pool, there 
should be 214 watts of electricity used for 
each square foot of water surface, Thus, 
‘a pool 20 by 60 ft. has a surface of 1,200, 
sq.ft, and requires 3,000 watts. This could 
be provided by a dozen 250-watt lighting 
units mounted about 214 ft. below the sur- 
face and spaced equally around the edges. 

If you are building a garden pool or 
waterfall, install a few windows in the 
concrete ‘walls, behind which lamps can 
be placed. Build a form the size of the 
opening desired (Continued 0 105) 
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EASY WAY TO MAKE 


Screens for Steel Casements 


By C. Elmer Black 
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IN MANY cases, steel casement windows 

fare not provided with adequate sereens 
for the warm months of the year. An 
exception is the roll type of serven, which 
is ideal except for its cost. Because case~ 
ment windows open outward, the ordinary 
full-leng:h screen on the outside of the 
window cannot be used, 

The inside screen illustrated is simple 
in construction, easily handled, and inex- 
pensive, For the construction, a. small 
Circular saw fitted with a dado head will 
reduce the labor to a minimum, although 
the grooves canbe worked out with 
special planes. Clear white pine 74 by 
7 in. will be found easiest to work 

Determine the actual inside width and 
Tength of the steel frame with the window 
‘open, Now make the frame, with mitered 
joints at the comers, 1 in, greater in 


PICTURE-FRAME CLAMP 
"TO inespensive machinists’ vises of 


the type that can be ¢l to the 
Dench may be used in place of a special 
Picture-frame clamp. ‘They are set at 
right angles on a comer of the workbench 
as shown above, If adjusted correctly 
they will hold a picture frame square and 

id while you are gluing and nailing the 
ces together —Epwao EcKLaxp, 


SOLDERING IRON GIVES SIGNAL 


Berone turning on the switch to heat 
an. electric soldering iron, dip the copper 
Bet tn soldering paste” When theron 

hot enough to use. the paste will com- 
ence smoking and thus ‘provide an ef- 
fective signal—N. N. E. 
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How the frames are constructed 
and shove: ew the grooved top 
st bottom places are cot buck 


Sie 


Width and length than these dimensions. 
but do-not fasten the parts, Mark these 
pieces to. identify them later, especially 
the top ‘ad bottom, and alse mark the 
front faces 
ow set up the dado head for a tin, cut 
and set the fence 34 in, away. Cut groove 
‘J in the toppiece with the front. face 
against the fence. Lower the dado head 
to ¥ in, and run groove B in the bottom. 
‘ow reat the dady head for aac 
cut and rabbet the sidepieces as at C. Re- 
move the dado and set up the circular saw 
for 3 4-in. cut to remove 14 in. from 
the back of the grooves inthe top and 
bottom pieces. In running these through, 
he sure to rest the back of the piece on 
the saw table, 
"The frame is now assembled by using 
angle irons, of the miter joint can. be 


‘glued with an inserted spline, The 
screening is put on in the usual Woy 
the screen is ready for finishing. Use a 
priming coat followed by two or more 
‘coats of enamel to match the woodwork, 

‘To insert the screen in the window. 
hold the bottom in the right hand and use 
the left to guide the top of the screen 
until it fits around the steel lip of the 
frame. Push up with the right hand, then 
fnward until the screen fits flat against the 
frame. Now let the screen down. «A small 
handle fastened to the bottom rail as 
shown, d in removing 


DOOR KNOCKER OF HAND-WROUGHT IRON 


WITHOUT any speci ous or even 
a forge, it is possible to make a 
decorative door knocker that has all the 
appearance of one hammered out of 
‘wrought iron. 

‘The plate for the knocker is made from 
1/16-in. soft sheet iron and is hammered 
and shaped while cold. The bearing may: 
the shaped by hand; however, a simpler 
way is to cut one from a half section of 

‘old hinge, a8 shown, This is riveted 
into the slot'at the top of the plate 


o 
ba 
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The Hohe knee 
how 


‘panda ae the center 
‘The knocker is a piece of 4-in, soft 
round iron 8 in, long. Heat the center of 
this in any convenient way to a white 
heat, and holding it upright on an anvil 
for any stecl block, strike down on the 
end, as illustrated. This will cause the 
metal to expand where heated. Repeat 
this until the desired size is obtained, 
‘Then heat where the bends are to be 
made, and bend to shape in the vise 
‘Taper the ends down with a file or draw 
them down with the hammer to fit the 
bearing readily—Dick Hurcsssos, 
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Carving with Ji 2S 


and 


he author with 
ay tae for his work 


SAW sculpture js the art of 
taking ‘what ook like hand- 
carved animals, birds, and other 
Omaments with nothing more 

fhan a motorsdriven jig saw and 

tise sander, 

Two exainples are given—w horse 
anda. squirrel, These have been 
fawn looking’ straight abead for 
yy of construction, AS oe 
hecomes: more expert, it is possible 
o. bulld them up with the head 
turned, of with a leg stretched out 
{othe shle 

‘The horse is a pacer and requires 
only three jig-sawed parts. For a 
tollel, of the site shown, in, thick 
‘wood wil be satisfactory. White 

poplar), birch, or basswood 
excellent results.” The legn wll 
instead 

Of three-ply is used for the outer 

fections. Two-ply can be easily made 

in small pieces with casein glue if a letter- 
pressor other press is available, The 
enter section can be made of three-pl 

fir or any other inexpensive wood. Fit is 
meno a est Hiryood manufactur 
ers carry it made up vith wate : 

Af thls fe not used dip the fnithed mode 

in fat varnish, which will elp in keeping 

fout dampness, 

‘Make your sketch, divide it into three 
pari as illustrated, and trace the sections 
fn the wood. For cutting, a No. $ blade 
will give good results. 

‘The “carving” is done with faisly coarse 
sandpaper on. a motor-driven circular 
Sander, revolving in a vertical plane, The 
inside of the horse's legs and ears should 
De shaped on the sander before any gluing 


iv 
be much stronger if two-ply 


is done. 
Tt is a good idea to drive fine wire nails 
into the shoulders and thighs of the horse 


after gluing in order to prevent the sec- 
tions from slipping out of place when 
in the press for two hours or more to dry. 
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Sander 


By 
Epwarp B. 
Fox 


Profit in Selling 
Jig-Sawed Novelties 


| 
Winx Me. Fox found his income cut to 
point by the depression, he 
chased a jig maw 


He i 
a st for them 
pr ines thatmow 
| oF tie time. 
Samples of his. wo ure isises, drop 3 
line to the Home Workshop Department 


aE 


A Novel Way to 
Sculpture Animals, 
Birds, Figures, and 
Other 


Ornaments 


If the nails are driven in part way 
and the heads ate clipped olf before 
sinking them, they will not be se 

Afier the glue has set, the horse 
can be sanded down and shaped. 
Holes for the eves are cut with a 
small gouge, and a still smaller hole 
is made at their centers, The holes 
are filled with cellulose household 
« and glassheaded pins are 
sunk into them after all but {4 in, of 
the steel wire has been clipped. off, 
Staining adds the finishing touch, 

‘The squirrel is made in the same 
manner from 3, 16-in, plywood except 
that there are five sections 


This means may be used to dec= 
orate book ends, where half of an 
animal or small’ sailboats may be 
applied, trays with carved handles, 
and small tables with central ora 
ments of animals, birds, ot boats. 
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f the Amarillo (Texas). Hameworka 
Homeworkehop Club, and toye ma: 


Mente 
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Medals # Guild Craftsmen 


Prizes will be donated to home workshop clubs 


so they can reward best work of their members 


(0 PROMOTE. a 
nation-wide series 
f contests in 
craftsmanship, 


Porcian Sctexck Moxtitty offers to do- 
nate sterling silver medals to all the local 
clubs affiliated with the National, Home- 
workshop Guild. Each club may’ hold its 
‘own contest in its own way and under its 
‘own rules and regulations, No restrictions 
fF conditions are attached to the offer ex. 
cept that a club must have twenty or 
more members and must hold its contest 
at the time of, and in connection with, 


ind value. Struck from a special d 
bear the insignia of the 

Homeworkshop Guild and an appropriate 
inscription. ‘Their design will be such that 
they can either be worn as a watch charm, 
‘or mounted on a neat wooden plaque and 
‘hung on the wall 

This is the greatest series of awards for 
home craftsmanship ever made in respect 
both to its general scope and its signifi 


ced States now have, for the first, time, a 
strong central organization in the National 
Homeworkshop Guild, Awarded under 
such auspices, the medals will represent 
the highest honor that can come to any 
amateur craftsman, 

‘Suggestions for conducting the contests 
will be given in future issues and in the 

uild bulletins. 

Every local club, of course, will wish 


cance. It has been made possible only be- 
cause the amateur craftsmen of the Unit- 


to share in this celebration, Begin making 
your plans now, (Continued on page 


‘annual exhibition next winter. 
‘The medals will be of unusual beauty 


Can You Match 
This Home Workshop? 


LEVERN 1. RYDER, president, of the National 
Homeworkshop Guild, is proud of his shop, He 
would like to think it is the best in the Guild, but 
some of the letters he has received from local home 
‘workshop clubs have referred to shops that appar- 
cntly are still larger and better equipped. If anyone 
in your club has such a shop, have it photographed 
with the owner at work in it,'and send a clear print 
16 the Guild Editor, Porciak Sctexce_ MostHiy, 
381 Fourth Avenue, New York, N. Y. The best 
photographs will be published. Aiso send any other 
ood prints of general interest that illustrate the 
‘work of the club—views similar in type to those at 
the head of the page. There is probably at least one 
thoroughly experienced amateur photographer in 
your club who can do work of professional quality. 
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NEON TUBE § 


EXPERIMENTS 


Weird Stunts Performed 
with Simple Apparatus 


HE hand is said to be quicker __ By 
than the eye, but a neon tube = WALTER 
holds the fal prize for speed 


It can flicker on and off a hundred BACH 
times while the eye blinks once! Be- 

cause of this peculiar ability, many 
amazing experiments can be performed 
with it at practically no cost. A few 
of them will be described together 
with a home-built cireuit breaker with 
which to do them. A storage bat. 
tery or any other source of A. C. of 


D.C, current of from 6 to 12 volts ‘An eotiaery spurt plag 
mete We asoata se & 
To "illustrate how the apparatus able yeoder Sate a 


works, a disk (1), consisting of the 
three nental ‘colors, red, @ 
and blue, is attached to the shaft of 


transformer to supply current for the mo- 
tor, the best speed can be found while the 


‘apparatus. When it starts to spin, the outfit, is in operation, The vibrator spring 
Colors vanish and the disk looks white, but in 4% Pte Ford shuld be weak, anda 
the fluctuating glow of the neon tube the \\ tle adjustment here will not be amiss, Tt is 
colors become distinct and visible again, and — f #*° best to shut off the current while adjust~ 


though it is really spinning rapidly A ]) Various disk designs are shown, and also 
The detalls. of constriction sre cleaily oaten Z/« double contact commutator for use with 
shown and are, for the most part, self-ex- “A B disks C, £, and F. Disk B produce 
planatory. Run the apparatus at’ medium ‘unusual effect, Note that the disk 
speed for best results. By using a toy-train drawn in, back and white only 
under ordinary lighting, it will seem colored, 
—— \ POPULAR but no two persons will see the same colors. 
Now bring the neon tube neat the disk and 
the colors will disappear, to be replaced by 
the design, clearly seen although the disk is 
still swiftly moving, The effect can be made 
more dramatic by performing the expeti- 
‘ment in a darkened room lighted only by 
the red glow of the neon tube, 
fash light on the whirling disk at 
‘The scramble of letters on disk F is un- 
scrambled with the aid of the tube and a 
word is spelled with which you are by now 
familiar, Disk F must be used with the 
double contact commutator, 


i a | —_ 
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Dog Leashes ana Watch Guards 


Bey Scouts will f 
ying square hott 


By 
KENNETH 
MURRAY 


ANY practical and attractive 
articles can be made merely by 
tying knots in lengths of cord. 
Readers who have not worked 


out any of the previous projects in our 
Kenot-work series may commence now with 
de oF more othe designs shown a this 
page and on page 94, They. have been 
Especially selected for ease in’ making 
Ti fact, anyone can do this simple variety 
ff knot work with complete assurance of 
Success, It will then be possible to branch 
‘Out into more complicated designs and 
make such projects a8 belts, silk pulls for 
window shades and lamps, men’s. es, 
bathrobe cords, cigarette cases, and key 
Gaertn aout allo thse hve een 
published in, past issues; see the list at 
the end of this article. 

“The cord should be steong and of about 
the size of mechanical pencil lead. Tt 
can ‘be obtained in. department stores 
everywhere, and is also made ina variety 
of colors especially for use in knot work 

The lanyard and dog leash are made of 
narrow -Krvotted strips, pliable yet_very 
Strong, Two. methods of knotting will be 
described, The fist, which gives 4 narrow 
Strip, is shown in the center of this page 

cords to the back of a chait or 
fasten them with a. pusbpin to the edge 
of a table. To hold them taut, these “filler 
cords,” as they’ are called, are caught in a 
hook fastened to the chest. This consists 
of a small wood block with screw eyes in 
either end to which is Ged a cord passing 
round the body’ several inches above the 
belt line, A nail is driven through the 
block with its point turned back on itself 
to form a hook. ‘The way in which this 
hhook is used is illustrated in the upper 
right-hand photograph on this page 


6 SLUEPRINTS for Popular Science Monthly projecls ore listed on pose 60. 


MADE BY 


Same metho 
used for Bay Scout 


lanyards and 


After hooking the filler cords, another 
cord is picked up at the middle and tied 
around the filler cords as close as possible 
to the chair or table. A simple square 
knot is used, Draw up the knot tightly 
and then make a succession of the same 
kkind of knots around the two 

as shown, until the strip is 
Jong. 

‘A wider and different kind of strip is 
shown on page 4, but it is made with 
the sime kind of knots. In this case fasten 
the ends of six cords to the table. Take 
four of the cords on the left (allowing the 
two on the right to fall loose) and fas 
the two middle ones to the hook. With 
the two outside cords of the set of four, 
‘make a square knot over the two on the 


TYING SIMPLE SQUARE KNOTS 


hook, Drop the four cords and 
take the four on the right, again 
allowing the two on the left to 
hhang loose. Make the knot'as be- 
fore and return to the four cords 
fon the left. ‘This is continued, 
back and forth, Draw each knot 
‘up tightly against the previous 

For making both the lanyard 
and dog leash, the narrower strip 
seems the better type to use, The 
lanyard requires two filler cords 
ccut about a foot longer than you 
wish the strip to be (between 3 and 4 ft.) 
Cut the tying cord, preferably in a con: 
trasting color, nine times as long, Knotting 
is, of course, started in the middle, The 
leash is made in the same way' but about 5 
ft. long, and for additional strength use 
four or six filler cords, 

The strips are ended with loops by 
bending the end back on itself and tying 
the loose cord ends about the joint 
securely. At one end the loop is made 
around the body of the strip to provide a 
sliding loop for use around the neck in 
the case of the lanyard, and around the 
wrist for the leash. Loops. on the other 
ends secure the lanyard whistle and leash 
snap. respectively. 

The neat and (¢ 
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ITH an Alaskan back pack you can 

carry forty-five or fifty pounds over 
the worst kind of wilderness trails with no 
more effort than a roll of bedding. The 
pack is made of wood and canvas, which 


om LIGHT 


By 


will cushion the load against your back. 
First cut two pieces. for the outside 
frame. The sides are 31 in, long, 344 in. 
wide at the bottom, 2 in, wide at the 
top, and shaped as'shown in the phot 
‘graphs. Four crosspieces are mortised in- 
to the sidepieces. The top crosspiece is 
round, cut down from I-in. stock. The 
second is cut half-round from tin. stock, 
and the straps that go over the shoulders 
are fastened to it. The third and fourth 
crosspieces are shaped to enable the can- 
vas to cushion into the back. These two 


Jack Van Coevering 


Cushioned Back Pack 


‘NS A HIKER’S BURDEN 


pieces can be seen lying on the 
floor in one of the illustrations. 
‘All the crosspieces are cut 13/4 
in. between the frame and are 
14 in. over all, allowing 34. in, 
for the projections which fit into 
the side frames, ‘No screws oF 
nails are used for this purpose 

“The canvas covering is made 
from 12-02, duck, as are the 
backstraps, which’ are fastened 
as shown, Tent eyelets are used 
for the lacing. Brass or copper 
hardware is used, rather than 
iron, to obviate rusting, 

“The: most practical 
the Wood is to rub it w 
seed oil. For fastening the shoul: 
der straps to the lower end of 
the frame, either leather or cot~ 
ton lacing may. be used. Note 
the hole cut in the top center of 
the canvas to permit the shoulder 
straps to pass through so. they 
can be fastened securely to the 
cross brace 

“To get the pack ready for use, 
lace up the canvas all the way t0 
form the cushion which. rests 
against your back, Then lay your duitle 
fn top of the canvas, and strap it across 
ith Tenth of lightweight sashcord 


30 ft. of cord. ‘The tops of the side 
frames are left pointed so that an auxiliary 
duffle bag may be hung over these, when 
desired, When you go on a hike, put on 
the pack as you would a coat, adjust it 
well up on your shoulders. and you're 
ready to travel. Tt will make your bute 
den seem much lighter. 


RELAY STOPS SMASH-UPS ON MODEL RAILWAY 


Locomorives and ears often are serious- 
ly damaged by collisions at the crossings 
of a model railroad. Various methods of 
preventing, stich, accidents have been de- 
scribed before, but another excellent. one 
is to install relay switches like that illus- 
trated, The diagram looks abit compli- 
cated, but is really quite simple, ‘The third 
rail on each side of the crossing in. one 
direction is supplied with current through 
a resistance and a small magnet connected 
in seties. ‘The current for the third rail in 
the other direction is. supplied through 
another magnet and resistance. 

‘The two magnets Mv and Mare made 
of small stove bolts wound with No. 22 


45 OR 90° 
CROSSING 
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insulated wire, The resistances Ru and Rs 
are ordinary old-style radio theostats ob- 
tained from the junk box of radio shop. 
‘The third rails are marked 1 and 2, and 
the breaker points, Bt and Bz 

‘The rheostats are set so that the cur- 
rent flow is just enough to cause the mag- 
net to pall over the contact arm A, but 
Rot enough to operate the locomotive. 
When a locomotive approaches and runs 
‘onto the section of track supplied through 
either one of the magnets, it slows down; 


~ 


then the current flow pulls the contact, 
shorting the resistance, and the train 
ceeds over the crossing. If a locomotive 
approaches from the other direction, it 
annot pull over the contact because it is 
already held in the opposite position. 

If two trains should happen to reach 
the crossing at the same instant, then the 
fone which happened to draw the most 

it Would pull the relay arm over to 
ide, and the other train would have to 
wait —Ricirano Caxrreto, 


n” 


Teoma inal hip 


AKING miniature ship models in sets is 
fascinating hobby. It does not require 


the time, the tools, the materials, or the 

skill needed to construct a large scale 
‘model. In fact, if you use the novel layer-by-layer 
method illustrated, you will find the work is com- 
paratively simple and that all the usual dificulties of 
painting a model are eliminated. When you have com= 
pleted a series of miniature models, all to the same 
scale, you will have something that is in many 
spects ‘more interesting and informative for exhibi- 
ton purposes than a single elaborate model. 

Tn this way you can make related groups of models 
to illustrate any period in the history of the sea or in 
the development of ships that happens to appeal to 
you. For example, a set of models can be built to 
Show the growth of the steamship from early paddler 
to newest giant, or the various types now used in the 
‘merchant marine, If you prefer warships, you can 
take a portion of the fleet, such as the cruiser squad- 
ron of the United States ‘Navy, or examples of the 
xatious types of ships now wed inthe navy, ora col 
lection to illustrate the development of battleships 
from the Revolution to the World War. 

“These miniatures do not have to contain great. de- 
tail in order to appear complete. In fact, it is more 
important in work of this type to know what to leave 
cout than what to put in, Such details as winches, dav- 
its, and railings are not essential. On the other hand, 
the model must reproduce with perfect accuracy the 
outline and mass effect of hull and superstructure. 
For this, accurate plans ate necessary, and nothing 
tes than the actual plans of the prototype should be 
used, difficult though it may be, at times, to obtain 
them, Finally, correct coloring, neatly done, is very 
important, By constructing each section that requires 
a different color as a separate unit and assembling 
these units after they have been painted, this difh- 
culty can be overcome. 

‘The accompanying plans for a model of the Cun- 


3 
q 


"Phe same scale ia taod for ll the. dehwings 


Sie record b 
Deutschland, City of Paris, Britannic, Pacihe 


Parts are cut from thin 


balsa wood and put to- 


gether layer by layer . « 


Model of liner Aquitania 


illustrates method 
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Models zz Sets 


By THEODORE GoMMI 


arder Aguitania to the scale of 1 in, 
equals 100 ft, will show what can 
tre done on these principles, Though 
nearly twenty years old, the Ags 
is still one of the largest and fastest 
Wessels on the Atlantic, Her graceful 
lines and. majestic proportions—to 
‘say nothing of her four funnels— 
make her, in the opiaion of many, 
the most beautiful steamship afloat. 

“The model is constructed on the familiar “bread and butter 
Brine, balsa sheets of various thicknestes forming the layers 

is, glue, and paint (colored model airplane “dope) specified 
in the list of materials, are the only other materials needed. All 
these are obtainable from dealers in model airplane supplies, 

Make a full-size cardboard pattern of piece A. This can be 
accurately doe with ruler and compass, The bow (1}4 in. long) 
is 1 in. wide and shaped by two arcs of 4-in. radius. The center 
section is an ablong 1 by’ in. and a trapesoid of 17 in. ati 
tude with bases of 1 and 34 in, respectively, A semicircle of 34- 
in. radius forms the ster. 

(Cut all wood to the sizes specified. Using the cardboard pat- 
ter, shape piece into a blank. Carve the ster to shape shown. 
Cut piece B and glue it to A, Paint the bottom and sides black, 
but leave the upper side unpainted 

Make the superstructure unit by cutting pieces C to 7, Pieces 
to are all based on oblongs of identical width and varying 
lengths and are not dificult to measure. Pieces J to 0, however 
are based on the trapezoid mentioned in. making the pattern 
Sind itis therefore impos other than 
the altitudes in accurately measurable terms, Simply slip each 
piece under the pattern at the proper place and cut ht to1match 
the pattern. Pieces J, L, and V, mast then have °4 in, removed 
From each sis fe 

ate points and y on all these pieces. These points are 
fon the centerline; the plans give the distances from the end of 
tach piece. Making al points + coincide. glue D to C, £ to D, 
And so on. Then, with all points y coinciding, glue J to C, K to 
7, and so on. BY passing points * through one pin and points 
‘hrourh another: the proper stacking of the layers is assured. Add 
to J pieces P,Q, R, S, and T, measuring the distances carefully. 

‘Make thiriytwo lifeboatsfrom 1/16 by %4 in, balsa. Sand: 
paper the corners of the stick to shape, mark 1/I6-n. spaces 
fe along the length of the stick, and cut the boats, as if slicing 
bread, with a sharp, thin razor. Glue (Continued on page 104) 
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‘one of the best smile-provokers you could 
have in your home or office. The coconut 
shell serves as an ash tray. 

"Take off the outer husk of a coconut, drain the 
milk by punching in the center indentation in the 
end of the nut, then wire-brush the shell. Saw a 
slice off the top of the nut to make the large opening, 
and drill the three leg and neck boles. Enlarge them 


TS funny-looking long-legzed tropical bird is 


vibe 
‘toa reem enamels 


DAVENPORT HELPS OUT AT CARD PARTY 


HIME you ever had a bridge pary in 12 in long for the base, 
your apartment or home and found right piece to correspond to the distance 


Comical Coconut Bird 


SERVES AS AN 


ASH TRAY 


to about 3/8 in. with a tapered reamer or a three- 
comered file, and keep fitting the legs, which are 3/8-in. 
dowels, so they will be very tight. No glue is used. The 
longest piece, which is 30 in. serves as the neck as well 
as_one leg. ‘The short dowel is 2514 in, long. 

‘The base is 834 in. in diameter and 1 in, thick. One 
hole is drilled in the center and the other 2 in. from the 
edge. The feet are eight pieces of $4-in. doweling cut 
194 jin, long and fastened to the base with J4-in. No. 
20 brads. Drive the legs into the base before fastening 
the feet, The longest one goes in the center of the base. 

‘The head is cut out of a piece of scrap wood from 1 
to 1% in. thick, or, if you wish, you can use a damning 
ag instead. Bore {wo }4-in, holes in the head, one for 
the topknot and the other for the neck. ‘The’ tail and 
topknot are made from pipe cleaners. Use colored clean- 
crs if you can get them, or dye white ones red. ‘The 
topknot consists of four pipe cleaners cut in half and 
doubled; the tail is made irom ten or more cleaners 
bent double, pushed in the hole in the end of the nut, 
and wrapped with’ an extra cleaner inside the nut 

‘An orange head and body trimmed with black, a red 
topknot and tai, black legs, knee joints indicated with 
8 touch of orange, black feet with orange nails on a 
green base mottled with orange—this color scheme 
makes an attractive bird. 

ter the enamel or lacquer is dry, put some sand 
in’ the shell for smothering cigarettes, and. your 

Goro-bitd” is_ready to 
take his appointed place 
anywhere in the family pie- 
{ure-—Citances H, ADLER, 


nd cut the up- 


that, aftersettingup the bridge tables. there 
was little room to walk around? And how 
‘often has it been necessary to run out to 
the neighbors to borrow extra chairs? 
‘This is all unnecessary if you fix one 
of the tables as illustrated. ‘Two of the 
card players can then sit on the daven- 
port, and the table itself will not take up 
0 much of the floor space. To use a table 
in this manner, leave one of the legs fold- 
ed under, and substitute a short support 
made as shown in the drawing from 1 by: 
2 or 1 by 3 in, stock. Use one piece about 


DAVENPORT 


FOLOING 
BRIDGE TABLE 


80 BLUEPRINTS for 


between the underside of the card table 
and the top of the davenport framework. 
Nail these pieces together. This substitute 
leg is not fastened to the table, yet it 
will not fall because it is placed between 
two of the seat cushions—J. P. Kxrre. 


lar Scie Monthly project ore Dated on page #8. 


SUET HOLDER FOR BIRDS 


A SUET holder for feeding binds can 
be made from an old wire soap dish, 
After the hangers have been removed, the 
dish is mounted on a board by means of 
two staples, which also serve as a hinge 
so that the contents may be replaced when 
necessary. The hanger is painted white 
and fastened to a tree near a bird-feeding. 
platform. ‘The wire bars provide a perch 
for the birds and prevent their carrying 
large pieces of suet away as they would 
otherwise do—Daxtet, Revsoups, 
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Whittled Model ofa Racy 
Cabin Monoplane 


» The 1934 Stinson Reliant 


Setting up the finished model on a wood and 
fardbeard base with's cloud efect of cation 


= is 41 fe, ihe ich 26 10 

ie height 8 It. 5 in. The model, 

predecors inthe sere, oat om Ue 

‘scale of 34 in. equals 1 ft. The dea 

of coure, are smaller, but you can easly 
by using the seale, 


he mode ‘only twenty-two 


requires 
main parts Ifthe wing-strut braces, valve 
covers, and other small pieces are counted, 
there are still but few more than fifty 
Rea fo carefully has the construction 


ing the tail units, the usual 
method of construction is followed, and 
the forward comers are curved, 
‘Paint the entire model with a coat of 
flat white paint and follow with light blue 
four-hour enamel on the fuselage. and 
silver on the wing. Draw the tris. 
paper, blacken the back of the paper 

with & soft lead pencil lay. the paper 
the model. and transfer the de- 
‘Paint the trim with black enamel, 
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Vacation Picture Books 


«eed Better Way tw Display Your Photos 
Than by Pasting Them in an Ordinary Album 


By Morton Bartlett 


AVE you ever 3, A. quantity of cheap 
been bored ty péopic who Trundle out paper cut ful-page see 
tacher of loce photographs and exhib paste, and a pene 
‘them with verbal captions? And haven't Arrange the prints in their 
You even wished there were some more approsinate sequence," Sheet 
‘workmanlike method of displaying your one of the dummy represents 
‘own vacation or travel pictures than the the cover, If you want a 
conventional album? A real book, in which photo on it, paste the print 
the pictures are photographically printed on, copying under it the nega- 
‘on pages of sensitized paper—not merely tive number and paper grade. 
motnted on black album pageris an ex: Sheet two ie the “fy and 
cellent answer to this problem, It requires should be left blank. Sheet 
‘only a little patient puttering, and then three is the title-page. Indi 
you will have a book that will appeal to cate roughly the lettering and 
‘Your friends and deserve their admiration. whatever photo or design you may want place on them in their approximate po- 
A dummy is essential as a preliminary on it. Sheet four het one of the book. sitions the tos which will appear on 
layout forthe book. “Have at hand for "With banks Tor three pages bofore you, them, checking te fade of pining paper 
its preparation the fllowing? “ ‘alle fort When the arrange 
1, A set of masks to be used in the ment of the photos has been 
actual printing. Each made exactly oughly” deterined, set pages 
full-page size (for example, 8 by 10 ‘two and three aside and work 
in.) and has cut in it openings of what- ‘up page one with the masks, re- 
ever shapes and sizes will best display moving the prints, momentarily 
your pictures. Any of the openings, ‘but_rememberit 
‘except those which are centered, may 
be ued tasty. one of four ways by 
cake the mask over or upside down, 
fr both. Several openings may be ut 
in one mask as a matter of econo- 
ty Bach mas numbered ad 
ich opening marked by a iter 
Hoty written ese i Ww 
2 A'conact print of each pic 
ture, Because they wil be pasted 
‘on the dummy, these can be made 
truely without borders. On the 
back of each print is written the 
negative number, and, if the nega- 
tives are not uniform in contrast 
the sae" paper on which 
shoul be iad 


particular print traced around 
‘with the pencil, care being taken 
that the pencil does ‘not quite 
touch the edges of the opening 
lest it be spoiled for its ultimate 
use in printing. Remove the 
‘mask and paste the proper pic- 
{re within the drawn area, Make 
a note under it_ something 
this: 3BUR/283.. Five 

number of the mask used, B 
dicates the particular opening, U 
means the mask will be upside 
down in the frame, R that it is 
reversed, or turned over. These 
notes will make it easier to pre~ 
ent. mistakes when’ you find 
yourself working “blind” on de 
YVelop- (Continued on page 107 
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This 934 Kodak shows how 


greatly cameras have improved 


The New Kodak Six-20 
with f.6.3 lens 


XPECT a lot more of a Kodak now—witness 
new 1934 Kodak Six-20, the lates 
Kodaks.... sums up years of camera development. 

Press a button—the camera springs into full 
picture-taking position, ready for action. Sight 
through the eye-level finder . .. follow the action 
«+» stop it with a shutter that splits a second into 
1/100. Your keen Kodak Anastigmat /.6.3 lens 
frees you from many light handicaps. 

Richly appointed in metal and enamel, the 
20 Kodak has style . .. sturdiness. For 244 x 34 
inch pictures, Kodak Six-20 with /.6.3 lens costs 
$17.50. Kodak Six-16 with /.6.3 lens, for 2% x 
4M4 inch pictures, $20. With the ultra-fast Kodak 
Anastigmat /.4.5 lens,Six-20 costs 
ix-16, $40. 


etm: Three speed Pronto shat 
salt dimer 


‘with 73:3 tena pice $338.50. 


FREE . . . more 
information 


Mail thin coupon tedey for your copy of the 
lotest Kedok eatalag. It gives you complete 


Enstman Ketek Ce, 


IF IT ISN*T AN EASTMAN, IT ISN'T A KODAK 
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| Handy Hints for 
Motorists 


Suggestions Valuable for All Car 
Drivers Contributed by Readers 


Moving Stalled Car 


F YOU have ever tried to push a stalled 
car, you will agree that it can be quite 

taak, particularly if there is a slight 
grade upward, The next time you find 
‘yourself in such a predicament and no help 
‘is available, try your hand crank. Put 
the car in reverse or high gear, depend- 

i on the direction it is to be moved, and 
tum the crank with your right arm while 
YoU Push oF pull the radiator with your 
left, If the car is a heavy model, or mired 
in mud or snow, remove the spark plugs 
to case up on the compression. Not long 
ago, alone driver in New York State moved 
his'stalled car free of a railroad crossing 
by resorting to this simple 


Rear-View Mirror 


ESIRING a rear-view mirror on the 

driver's side of my car without add- 
ing an extra piece of equipment, I con- 
ceived the idea of having a 4-in, wide strip 
‘on the left wind-wing silvered. I find that 
it does not interfere with the driver's for- 
ward view and can be adjusted to any 
angle. To protect it against rain and 
moisture, I applied several coats of thin 
waterproof varnish to the back side of 
the silvered area, ‘The entire expense of 
ailvering was no more than the cost of 
‘a mirror and the combination eliminates 
1 bothersome accessory.—E. L. B, 


Rolling Car Sideways 
OFTEN when making home repairs in 
crowded private garage it is im- 
possible to maneuver the car into a good 
position that will be near the bench as 
well ag.a window, The writer got around 
this difficulty by using a simple roller~ 


4 


When a car te 
can be moved, 


skate arrangement. First, the rear end of 
the car was raised by placing a regular 
jack under the axle slightly at one side of 
the differential housing. A small block of 
hard wood, hollowed out to fit the bottom 
Of the differential, then was fastened to the 
top of a sturdy roller skate with screws 
fand nails. This assembly was placed on 
a large square of hardwood, fitted with 
stop blocks at each end, and’ eased under 
the differential as shown. Finally, the jack 
L. ‘on the skate 
then could be shifted easily—J. A. 


Good Tire Spreader 


TT IS homemade, spreader eliminates 
the. usual difficulty of holding a tice 
‘open while inspecting it for puncture 
holes, tacks, or worn spots. It. consists 
simply of a piece of 4- by 1-in. steel, 
heated and bent at a slight angle as 
shown. Two bolts are tapped into the 
short arm. In use, the. spreader can be 
‘operated easily and rapidly with one hand 
leaving the other free, The bolts, held 
Parallel to the tite, are inserted between 
ihe rs end sed hn he ene Me 
spreader toward the user. This 
‘automatically spreads the edges of the 
tire apart. By working the handle back 
and forth as the tire is tured, a rapid 
inspection can be made—W. E. S. 


Repairing Timing Gears 
WWHEN my timing sare started tose 
me cai wee embed 
with the problem of either paying a ga- 
eon foie eee eo a 
Gia nyse Peco! on the latter and 
fr ronoving the pears fom that the 
PE ia 
‘ons ensayo crud ie bey ate. 
Tiecucdied tar ugeener by ling ts 
‘old groove with melted battery-top com- 
pound and by filing a new keyway on the 
opposite side of the gear—J. H. 


Distributor Cam Wrench 
EN it is 
necessary 10 
adjust a distribu- 
tor, most home 
mechanics find it 
difficult to loosen 
the timing cam, 
Service men do the 
i ly with a 
special hook- 
shaped wrench, 
but few amateurs 
have such a tool 
However,atwenty- 
penay spike can be 
‘made to serve as a 
good substitute, 
Merely. slip one 
edge of the flat 
head under the 
‘cam and pull the 
spike end away from the shaft in a pry= 
ing motion. ‘The writer has used this 
makeshift successfully on several makes, 
of motors—L, VanT. 


‘Twenty penny 


Stood ‘tam ‘wrench 


Home Vuleanizing 


DINARY cold tire patches can be 

made self-vulcanizing by applying, in 
sparing amounts, a solution of thirty 
igrains of sulphur chloride dissolved in an 
‘ounce of carbon disulphide. After the 
mended tire has been driven for a short 
length of time, the patch will automatic 
ally become vulcanized —G, S. G, 
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NEW TIRE SAVES LIVES 


_ Gives Months of Extra Miles 


New Goodrich Silvertown Only 
Tire That Gives You Golden 
Ply Blow-Out Protection 


HAVE zen ever had 2 blowout speeds 
ing slong at 40, 50 oF 60 miles an 


hour? Have you ever fele the steering wheel 
torn from your hunds as if an invisible 
giant gripped it? Have you ever lived 
through those sickening seconds when 
your car lurches wildly from the road to 
crash in spite of all you can do? 


An amazing invention 

no man should run, A risk 20 

right co expect his family to run. 
pecially since Goodrich engineers have 

now perfected the Life-Saver Golden Ply — 

the amazing new invention that makes the 


safest tire ever built” 3 times safer from 
blow-outs at today's high speeds. 


What causes blow-outs 
Today, due to high-powered motor 


—bigger—until BANG! A blow-out! 
But now, to protect you and your family, 


amazing new Li 
invention re 
don't separate. Thus blisters don't form 
inside the tire. The great, unseen cause of 
blow-outs is eliminated before it begins. 


Here’s proof! 

Racing daredevils tested out the Golden 
Ply at breakneck speeds. Tested i¢ on the 
world's fastest track, Not one blow-out. 
Similar tires without the Golden Ply failed 
at one-third the distance the Golden Ply 
Silvertowns were run. 
_ Why take chances when you can be 3 = 
pasmpentoaprferproymtodan. ph sor ; HEAT INSIDE i UFE-SAVER GOLDEN PLY 

- A TIRE CAUSES J) RESISTS HEAT 


Goodrich Seley Silyesiowns cost 20 
“4 Lg) THIS PREVENTS THESE 


‘more than other standard tires. Look 
we BLOW-OUTS 


the dealer displ 
sign or for 

name under 
fied Telephone 


FREE! ‘ursoni..ce: 


fect you Tf your tall light soe 


fale from blowouts a high speed 


wfety Silvertown 
Coprriaht, 1934, The B. F. Goodrich Rabber Co, WITH LIFESAVER GOLDEN PLY 
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‘You never know when or where 
you may need SMOOTH-ON NO.I 


ASY handy man can make hundreds of 
practical home and automobile re- 
pairs with Smooth-On ‘No, land avoid 
4 repair bill every time. ‘The above il- | 
lustration is a typical example. A S0-. 
block of ice dropped on this icebox han- 
dle, bent the cast brass lever, stripped the 
Screws out and splintered the wood. AS 
larger screws could not be used and the 
Tock could not be shifted. a new door 
seemed necessary. Instead the owner fitted 
the splinters back, filled the serew holes 
with about $ cents worth of SmoothOn 
No. 1 and put back the screws. When the 
Smooth-On metalized, the lock became 
strong a8 new, The repair will last as long 
as the icebox. 


MOOTH-ON No, 1 stops leaks of water, 
‘eam. oll, way and smoke. “Makes a pees: 
‘ectight eal’ 
Pipes boilers. rad 
find tmoke duct. ps 
‘des. ‘on tools eilery” push beooes 
Maker’ stripped uta, bolts and. screws old 
Tikheny ome tock tasters hooks, 


find ear cases, oll anid 
tuts, lubricator 


imauoory, tle or’ wood 
Home and cae owners fd. ses for 
On every month Inthe 


{a "he Smooth-On Hepat 
Bok wich it be Rated 
fm request Hes teady the 
{ran trouble shows up br 


‘epi il 
the booklet nd for gee 
Get the booklet from us 
find Smoath-On Net in 
Fon. Tt or Sib. tine 
from’ any hardware store 


Smooth-On Mfg. Co. 


SMOOTH-ON MEG. CO., Dept. st 
S14 Commonipaw Ave, Jemey City. N. J, 


Pease send the fre Smooth-On Rema Book 


ie 


Three Novelties 


& 

= 

= 

= 

= 

=| 
Fe “aia SS 
the Roles seraighe, | 
SJig'may be made 


Soe ta the 
Perspective ‘sketeh 


z 


HERMAN HJORTH 
ESIGNS for three simply made but 
decorative articles are given in the 


seen ee 
oe 

Ree a ucacnaae 
hepa hb mee 
ee ere see 
by 254 by 814 in. and 42 in, of /16-in, dowel 
Baie inet aera nae 
Shield Dope 
emcee ne 


the holes. straisht, 
1 boring jiz as shown, Make the guide piece 


You Can 


Make Quickly 
TIE HOLDER 


EXTENSION 
BOOK RACK 


TURNED BOX 


bby squaring a tine all around it 
and gaging in the center of both 
‘edges. If the spur of the bit does 
fot emerge exactly where the lines 
ross, repeat the process until a 
tue ‘hole is produced. 

In the carving shown, the sur- 
faces around the letter’ and be 
ween the borders are recess 
Greater contrast may be obtained 
by: pricking the lowered surfaces 
with a wood carver’s punch and 
Staining them a darker color. The 
dowels are finally glued in place. 
‘A faney upholstering nail with a 
larae head is driven into the end. of each, 

‘The extension book rack is useful for the 
rman who needs a few books af his desk for 
ready reference, ‘The mate 


‘Cut the bottom boards to the full length 
(in this ease 17 in), square them to die 
‘mensions, and saw the tongues and. grooves 
fom a citcular saw. These may also be worked 
Sout on a shaper, or with a specal plane, oF 
‘even with & acratch stock (see DP. S, M., Dee. 
SSi'p. 80). Clamp the theee slides together 
and remove any unevenness with scraper and 
Sandpaper. Now cit 3 in. of the end of each 
slide, square the ends, and glue the short 
pieces as shown in the’plan view 

“Get out the stock for the two ends in one 
board and square it to dimensions before 
catting the ends to length. Lay out the dado 


TURNING DETAILS 


How the book rack and turned Sox 


constructed, The wads of the rack con be orma- 
‘sented wich surtow Tises of inlay. with s Tet 


‘or other carved design, or with veneer 
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joints % in. from the plowed ends and chisel 
them carefully. so as not to split the wood 
near the end. The ends may also be joined 
to the bottom with hinges, but the disadvan 
tage of this method is that the screws in the 
hinges are likely’ to work loose in time and 
so eause some annoyance. 

‘The ends may be cut to shape and deco- 
rated in various ways, The drawing shows 
narrow lines of Inlay. A letter, as in the be 
rack, oF some other form of ornament may 
fiko ‘be carved in the ends if you desire and 
wil add to the appearance. 


A THIRD, suszetion for decorating the 

ends is by means of veneering. The s 
pest way to’ do. this is to glue a piece of 
Neneer to both sides of each end. Use casein 
lue and apply it to the wood only—not to 
the veneer. Keep the veneer from sliding out 
of place with a couple of fine brads, place a 
picee of ‘newspaper over the veneers, and 
Clamp ‘each end between two boards. For 
further information about veneering see the 
author's book How to Make Veneered Panel 
‘The ends and bottom are now glued to- 
ether, and the stop bar and dowels are 
crewed ‘and glued in place. The book rack 
may be finished by the methods described in 
34, B. 


‘The tured box illustrated is a good ex- 
ample of faceplate work, one of the most 
interesting wood-turning, jobs. ‘The material 
required are I piece 14 by S by $i. for 
the lower part, 1 piece 174 by 434 by 434 
In. for the lid ‘and 1 plece 7/16 by 7/16 by 
Zin. for the knob, 

The lower part of the box is cut from a 
plank and sawed approximately circular on 
1 band saw. A faceplate Is serewed to the 
enter of the best side, and the block is faced 
ff and turned to dimensions (see frst detal 
drawing), Finish with sandpaper before re 
moving li from the faceplate, 


SIMILAR disk a little larger in diameter 

{s now turned from a soft wood such as 
white pine oF whitewood. A recess Is cut into 
Which'the bottom of the lower part i fitted. 
‘The fit should be so tight that the work must 
be forced into the recess (see second sketch) 
‘This process. is called chucking. When the 
work ‘ins true, it is hollowed out with a 
round-nose chisel, and, of course, the holes 
left by the screws disappear. After turnine 
the recess for the lid in the upper edge, this 
part of the box fs finished when well rubbed 
own with sandpaper, 

‘Make a similar chuck for the lid. In this 
case it is impossible to fasten the stock for 
the lid to a faceplate because the screw holes 
‘would show on the finished work. Tt there 
Tore glued. Center the stock carefully on the 
chuck, spread glue on both parts, place a 
piece of paper Between the glued surfaces and 
lamp them together with three or four hand 

‘When dry, the Tid is hollowed out and 
partly turned as shown in the thid sketch 

he lid should fit souely, but not too tightly 
Into the recess cut for it in the lower part of 
the box. The ha is easily separated. from the 
chuck by driving a chisel into the joint. The 
Tid is now chucked as shown in the fourth 
sketch, and the turning of the outside com 
plete 

‘The knob is turned between centers and 
slued’ into a hole bored in the Tid with a 
Small skew chisel 

‘The box,may be given a French polish in 
the lathe. To do this, chuck the two parts 
as before and prepare a pad from a finen 
cloth wrapped around a ball of cotton waste 
Put thin shellac and alcohol on the. waste, 
fold the cloth over it, and rub back and fort 
over the work as the lathe revolves at ite 
slowest speed. Use a few drops of parafin 
oil'on the work to. prevent the pad from 
Sticking. 


previous issues (see P. S. M., May, 
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Epauxo Lows 


| “That's mighty fine Kentucky 
Burley," I remarked. “Smooth, 
well cured and mellow. What's 
the brand?” 


“Union Leader,” he replied. 
“But I hope it won't prejudice 


Al Dime? do you 
Acally mean tf 


\ 


« famous screen star 


I first met up with Union Leader on a smoking car. 
|The traveler at my elbow loaned me my first pipeful. 


you when I tell you it costs only 
ten cents for a man’s sized tin.” 
“Prejudice me? Say, I'll accept 
economy any time .. . when it 
buys tobacco like that!” (Fine 
for cigarettes, too.) 
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TO BUILD THINGS 


better 


Idea for nawinds 
We drain. No-chlopiad. 


Reoarpuxss of what you build . 
book-ends to automobile trailers .. . toys 
to chairs and tables . . . the workshop it- 
self. . . you'll turn out a better job with, 
this famous modern material. 

‘Masonite Prespwooo is easy to use. 
Aut-Woon pressed into grainless, light, 
durable sheets, it can be cut into any 
shape. Will not warp, or crack. Moisture 
resistant. Once fitted, it stays fitted ex- 
actly according to specifications. Strong 
and sturdy with a surface as smooth as 
plate glass. 

‘Homecrafters everywhere are learning 
the downright joy of working with this 
tailor-made material. Try it yourself 
with the next thing you make. Send the 
coupon below for free booklet giving plans 
‘and specifications for a number of useful 
articles. You can get Prespwooo in 
handy sizes, from leading lumber dealers 
everywhere. 


e704 
111 W. Washington St., Chicago, I. 


Dic "Things." Ala the adres of he pearest 


‘MASONITE CORPORATION 


IMuber dealer who seis Masonite PRESDWOOD, 
Name. 
‘Street Address a} 


City 


Our BLUEPRINTS 


Will Give You Expert Guidance 


10 AID you in your home workshop, 2 
Porciak Sctexce Moxtaiy offers if 

I Ucprats with working rain’ of 2 # 

amber of palate! promt, Toe the EH 
ints ars by 2a a esl for 5 eras 

Fee beat (empl Duis lew eo tooo SHIP AND COACH MODELS 

Grae bream he ninberae ven nfo An aie 

falc type and follow the tiles: When to or cone eres 

tore number fll one tle: mseans tat ni, Mal Mode 3). J 28 

Bere are tre or more tieprits in ihe om Sats BR Hey, 

Ea eT a pa a 1 

arcs thatthe Bloeprint o tot tac: Bs Gullit fl 


prints aecompanic by photos 
Erste inaractons which sopplement the 
envings Il you do bot, wah the opp 
ment, mit the letter "R° rom sour order 
deduct 25 ents fom the pre en. Tat 
itraciom aloe at a for 38 ont each, 

any ster spins re svalste, Se 
a lmd tnd arose emp for a com 
piste ie 


FLYING AIRPLANE MODELS 


"is io 18 
OR 


to's 
Toy Bi 
‘Toy Dump Track, Fire Eng 


Bier Cy 
Sibel a eit aman ofthe 
[but one week requ Yo fl ede fr pattern 
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For All-around Sport Build a 
\ SAILBOAT: 


Designed for 
Popular ‘Science 
‘Monthly 


cH 
‘Wittiam Jackson, 
WNeval Architect 
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WE OFFER MEDALS TO 
GUILD CRAFTSMEN 


(Continued from page 74) 


Dut leave the date to be fixed later. If your 
club has fewer than twenty members, start a 
‘membership. drive at once” Appoint’ com- 
mittee to obtain the names and addresses of 
prospective members from hardware, paint, 
And lumber dealers, and all other sources of 
information. Visit these men, outline. the 
purposes of your club, and urge them to join 
Get your local papers to publish articles 
about vour club, and each time a. meeting 

‘announced, Include an invitation for all 
craftworkers to attend, 


ADVISORY COUNCIL 
Professor Collins P. Bliss 
Dean a the College 0! Engineering, 
‘Sew York Untversiy 
Professor Clyde A, Bowman 
Dean o} the School of Induatrlal 
‘Education, Stont. Insitute, 
‘Menemoue, Wise 
Harvey Wiley Corbett 
lvehitet, New ork City 
Dr. Hugh S, Cumming 
Surecon-General. United Stater 
Public Health Service 


} Maj-Gen, Benj, D, Foulois 
Chie 0) the 
Capt. E, 


nde, Ship Model Maher's Cod 
Dr. Francis G. Pease 

Astronomer, Mie Wilton Observatory 

Frank A. Vanderlip 


ander and. Prolicht, New. ¥ 


First among the clubs to make plans for 
acquiring land and constructing a clubhouse 
is the Tucson Homeworkshop Guild, of Tue 
son, Ariz. A building 30 by 40 ft. will be 
fretted. to house the meeting room “asd 3 
‘workshop, One of the members has: donated 
‘plot of land $0 by 120 ft. for the site. The 
titles to land, building, and machinery. wil 
be held by the trustees of the club, 

"The organization of a jusior susilisry for 
boys has. been undertaken by the ‘Topeka 
Homeworkshop Club, of. Topeka, 
ogperation with the VM, COA.” The dub 
‘will provide instructors, and! the meetings will 
Ee held in the V, MC AW building in s 
| room set aside for the’ use of the boys, 

‘will be allowed to choose their own afier 

Bnd select their own projects. The Topeka 

club is leading. the way in this work with 

bays in the hope that it may result in a 

ration-Wwide organization of junior | bame 

‘Workshop clube affiliated with the Guild 

‘The first exhibition of the Topeka chib is 
| echeduled to be held in the Central Market 

A.D. Robb is chaitman of the exhibit 

‘The taking of photomicrographs was dem- 

onstrated at a recent meeting of the club by 

W, Shadwiek, Jr, a laboratory technic 
| Steve’ Smith, one of the club members, ex 
plained and. demonstrated. the develop 
processes and. made prints from vari: 
hezatives brought to the meeting by club 
members. Smith had previously given a 
demonstration on ordinary photography and 
the use of photoflood lamps for indaor work, 
Other demonstrations given recently were of 
show-card writing by George Gladfelter, a 
professional window zimmer, and on hard 
‘wood finishing by C.-M. Fountain, an 
experienced piano inisher. 

“The club library (Continued om page go 
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ITS HARD TO BELIEVE THEY 


ONCE CALLED ME'SKINNY 


” 


so oKs) 
(Shine > 


Special WICK WAY T0 
PUT POUNDS ON FAST! 


Astonishing gains with new double 
tonic. Richest imported brewers’ 
dale seast now concentrated 7 times 
and combined with iron. Gives 
§ to 15 lbs. in a few weeks 
NOW terse o have pope call 
ing you “skinny, and losing al your 
ancen of making. and. Keeping. lricnde 
(canes ising bak and Ge ieee 
me carver fe jit af 


As you know, doctors for years have pre= 
scribed yeast to build up health for rundown 
people. But now with this new discovery 
you can get far greater tonic results than 
with oedinary yeast—regain health, and in 
addition put on pounds of solid flesh—and 
in far shorter time 

Not only ate thousands quickly gaining 
sooi-looking pounds, but also clear, radiant 
skin, freedom from indigestion and constipa- 
tion, new pep and energy 


Concentrated 7 times 

This amazing new product, Ironized Yeast, 
is made from specially cultured brewer? ale 
ait imported. from Europe—the richest 
yeast Enown—which by a new process is 
concentrated 7 times—made 7 times more 
porcerfal 

Bot chat ix noe all! This marvelous, health- 
building yeastis chen ironized with 3 kinds of 


strengthening iron, Day: after day, as you 
take Ironived Yea, watch Har chest devel 
and skinny’ limbs ‘round out attractive 

id with this comes clea skin, new health 
you're an entirely new person, 


Skinniness a serious danger 
Anais wara that tkaay, andmie, er 
eur people are far more liable to secous 
Infectom. sed fatal wasting’ dimes, 
Bail up quick foe le 


Results guaranteed 
No matter how skinny: and weak you may 
be, ths marvelous new Ionized Veart ould 
Wild you up in few shore weeks at has 
thousands, If you are not delighted with 
the results of the very Sree package, Jour 
money instantly refunded 

‘Only be sure you get genuine Tronized 
Yeast, not some inferior imitation. Look for 
"TY" stamped on each tablet 


Special FREE offer! 

To start you building up your health right 
‘evay, we make thi absolutely FREE off 
Purchase a package of Ironized Yeast at 
once, cut our the seal on the box and mal it 
to.us with a clipping of this paragraph. We 

send youa fascinatingnex book on health, 
"New Facts About Your Body", by a well 
Enownaurhority. Remember, cesultsareguar= 
anteed with the very rst package—or money 
‘refunded. Acall drugssts Ironized Yeast Co., 
Dept. 457, Aelanta, Ga. 
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“Bad Medicine” 


for Small Game 
and the Enemies of Game 


‘The following treatmentis prescribed 
for quick lis ination of Crows and 
Allklnds of game-destroying pests!— 
DOSE,..One Super-X loog. ran 

‘22 bullet, administered either betore, 
ae is, One dose is 


Place cartridge in rile tide 
og position with sights 
crineePand et s2-'Phe oo 
scribed above is sol wc neaiy all 
Riedware or sporting goods stores. 
‘The tertile power of Super-X .22 
makes them ideal for all small gam 
shooting. Try themt Sead for tre 
fare-cure fot Croweltin Hawk-is, 
Wesel infos sand der danger 
‘Westen Carrdas Company 
Devs G-t6y bast Avo ie 


Meal 
uperX 


Long Range « Pe Cartridges 
WESTERN CARTRIDGE COMPANY 


Dept Gr16, East Alton, 
Genemens Send foe Soper lene tage lees © 
Seateren cle 

Nese. 


Cay, Sate 


WAN TEDS 


WE OFFER MEDALS TO GUILD CRAFTSMEN 
ontinued from page $0) 


already consists of fifty volumes in the care 
of the librarian, Charles E. Faulk. Dr. S. T. 
Millard bas also opened his large library to 
‘lub members. He has many rare and out 
‘of-print editions on ships and ship models. 

The Topeka club has been belped in rapid 
zrowth by the editonal support of both the 

“Topeka ‘State Journal” and the “Topeka 
Daily Capital.” 

A a community project, the Antioch 
Homeworkshop Chi of Antioch, Cali 
preparing the. stage settings for’ a benefit, 
play to be given at a local theater. “The club 
fas had demonstrations on the sharpening of 
weodworking tools by William E. Hansen 
Aand_on the use of woodworking machinery 
by James ‘Gunn. 

‘Aa recent meeting of the Nutmeg Home- 
craft Club of ‘New Britain, Conn. held at 
the State Trade School, about sisty’members 
watched a demonstration on wood turning 
‘This i one of the largest and fastest grow. 
ing clubs in the Guild and is fortunate in 
Ueing able to obtain as instructors an almost 
walimited number of expert mechanics from 
the tool and hardware manufacturing. plants 
of New Britain. FS. Lecrenier, the secre 
tary, reports that the dlub has a" number of 


Homecrafters of Spokane, Wash, H.C. 
Whitehouse, who is well Known as an archi 
tect in the’ Pacific Northwest, bas built an 
‘tddition to his bome for his workshop and 
has installed a complete line of electric 


‘woodworking machinery. At a recent meet 
Ing of the club, he gave a talk om designing 
{rom the craftsman’s viewpoit 

‘Ralph A. Patterson, secretary of the Hotton 
Homecraft Club of Holton, Kans, reports 
that the club began with seven members but 
had fifteen by the second meeting. Holton has 
' population of approximately 3,000. Mr. Pat- 
terson isthe county superintendent of schools, 


EMONSTRATIONS on hand tools, the 

sharpening of saws, spindle turning, face- 
plat turing, decorative art metal work, cay 
model ‘earving, the wonders of the 
Photovelectric cel, and’ landscape. gardening 
have ben presented at various regular meet= 
ings of the. Denver Homeworkshop Club 
fof Denver, Colo. A Denver rubber company 
hhas given the club the permanent use of 2 
dubroom; in fact, two rooms are availabe, 
fone holding sisty or seventy, and the other 
Seating more than 300 for special meetings. 
‘The families and friends of the members are 
Invited to hear the speakers and examine the 
exhibits. in connection. with such programs 
4s the one on the landscape gardening. A 
1D, Weiss, president, has been presented by 
Raymond Smith with a cedar gavel, made 
from an unusual natural growth and beauti- 
fully finished. 

The club exhibition, arrangements for 
which are practically complete at the time 
this is being written, will be beld in a vacant 
More in the heart of Denver. 

‘As a club project for Easter, the members 
made "240 toys. Local candy) manufactur- 
fer donated candy ex, and other business 
concerns furnished “such items as art. 
al grase, screws, washers string, beads, and 
paint. ‘The toys were placed on’ display for 


three days and then distributed to nine of- 


‘Meeting inthe local high school, the 
Wethersield Homeworkshop Club, Wetbers 
Beld, Conn, Bas bad 3 mumber of belpfal 


covered the ‘subject of soldering; Walter 


‘The Guild Gai 
More Clubs 


Hexr ore the nese 
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Stevens showed how lead cables are spliced 

fand wiped joints made; and” at another 

meeting & lecture was given on woods. and 
ses, ‘The lub 

‘on soldering, the first of a series of such sheets 

to be prepared for the members’ notebooks. 

‘Members of the Cheyenne Hobby Club, of 

Vyo., were saddened by’ the death 
‘of Walter D, Batchellor, their 
‘ice president. Resolutions of appreciation 
fand sympathy were sent to his family. D, 
R. Kinports was later elected to fli the 
‘vacant. post 

By holding an exhibition in a store wine 
dow, the Cheyenne Club. gained ix new 
members. Among the exhibits were a large 
Salling model of schooner built by’ Frank 
W. Trapp, seood ‘carvings by: Liet Eskesen; 
miniature saddle, anvil, monkey wrench, 
land pirate chest by’ Henry Derfler; and two 

‘of cannon, one by William F. Frank 
Winkle and the other by” Art Snyder, 

‘Asa preliminary to.a larger exhibition they 
are planning, the members of the Norwood 
Homeworkshop “Club, of Norwood, Ohio, 
gave a display’ of handicraft in the Norwood 


YM. CAL “The exhibits included wood 
turning, inlaying, metal spinning, wood cary. 
ing, reproductions of ancient firearms, metal 


castings, and models of ships, airplanes, and 


INLIKE the majority of clubs in the 
Guild, the Wood-Ridse Homeworkshop 
Club of Wood-Ridze, N.J.. mects every 
‘week. The remular meeting place of the club 
gan expecially comfortable basement shop of 
C.D. Chase, one of the members, where a 
Sificient, number of benches and chats, all 
hhomemade, have been provided for the entire 
membership. Here the business meetings, 
demonstrations, and general discussions are 
held every other week on Tuesday evening, 
On alternate Tuewlays, the men sather 
formally at the shop ‘of some other mem 
ber, where they work on projects. planned 
and prepared far in advance by a ‘project 
Committee of three members, the chairman 
of which is 2 manual training. instructor, 
The work is "(Comtinned an page or) 
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fom 


Your STORY 
May WIN 


planned in 2 production basis so that a great 
| deal may be turned out in a sinsle evening. 
| “Te Club also has a systematic method of 
| arransing for demonstrations and special pro- 
Srams. A committee of three members is 
Appointed at each business meeting. for this 
Purpose. They are selected in alphabetical 
‘order, and the first man named is the chair~ 
‘man.’ The third man is held over for two 
weeks longer and serves as the chairman of 
the new committee 
Xot only docs the Queen City, Homecraft 
Club of Elmira, N. ¥., hold. meetings in the 
oom of the high school 
heat, and power company 
‘Use of a room for meetings 


| GOLDEN FLASH BIKES 


tint the club ods a permanent home The | and other valuable 

S otier of te many clubs tht held ® PRIZES GIVEN AWAY 
‘One of the members of the DeKalb Home- | jm this 

workshop Guild, DeKalb, Ill, is Milo T. Lal contest. 


Oakland, head of the Industrial’ Arts Depart 
ment. of Northern’ Ilinois State “Teachers 
College, Another charter member is Carl 
Cramer, who is in charge of auto mechanics, 
general shop, sheet metal, and machine shop, 
Inthe same college 

The "Rosebut 
Roseburg, Ore 
the office of Tal 
ing of the club, M. E. Ritter gave a demon- 
stration on how to’ make fies for fishing, and 
Afterwards the members practiced tying flies 
for thelr own Use 

‘Work of members of The Dalles Home- 
workshop Club, The Dalles, Ore, was exhib 
ited in'a_window. in the central business 
district, “The club has offered the American 
Lesion’ any. desired assistance in making 
Christmas toys for needy children 


FREE BULLETIN TELLS 
HOW TO START CLUB 


IY’ not have the honor of organising 

home workshop ub in your own 
‘community, if one is not already in existence? 
It is very easy to do as has been so clearly 
shown by the succes of the many” clubs 
Already: organize. 

“The best method of starting a club is ou 
lined step by step ina free bulletin you can 
have by" filing out the coupon below. Send 
for it at once, 


If you've had an adven- 
ture on a bicycle, or some 
happening that showed the 
great value of the bicycle 

to yourself or family, write out your story. 

Tt may win one of these 

‘magnificent prizes given 

each month. Get your cou- 

pon in the mail right now. 


‘Homeworkshop Club of 


U. S. Glant Chains 
‘Are Built for Tough Going 


‘meat That prevents creeping and 
bony Back 


scgaetine from 
‘White sde wala that stay white a 
tend that always heey theie 


“To amateur craftsmen the Guild offers the 
‘opportunity. of enjoying real coBperation and 
companionship in their hobby. It is the first 
time this opportunity has existed in the home 
workshop field. ‘The purpose of the Guild is 
Solely to peomote handicraft of all types. The 
Officers and directors of the Guild are giving 
their time without pay, and the movement 15 | 
entirely noncommercial. All the services, re. | 

| 


ew look 
Take chances with 


Sources, and prestize of the Guild are placed 
freely at the disposal of the local cubs 
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tonal Homeworkshop Guild 
c/o Popular Science Monthly 
MMi Fourth Avenue, New York, N.Y. | 
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U.& RUBBER COMPANY 
‘bieyle Tee Division =P 
1790 Brandway, Mew York City 


Gentlemen: Attached to this coupon, 


‘Sad sme enelope fm inclodas froe tory: 
‘My Nameis, 

Same — My Address. aged 
cay. State 


‘Name of Nearest U.8. Bicycle Tire Desice: 


Vater merce mesee 
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We Didn't “Forget” Anything 
When We Made This $79 Price 
On the ATLAS 
9 Screw Cutting Lathe 
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t 
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FOLDING POCKET ASH TRAY 


overcome by carrying a pocket ash tray like 
that lustrated 

‘The tray is made from a brass compact 
24 In, im diameter and 34 in. deep. Cut 
hole in the cover as shown, 3, In. wide by 
1%4 im. long, to form a recess for the trap- 
door. Open the box and lay the cover over a 
block of lead. Cut a piece of sheet brass or 
fron $4 by 11/16 by 136 in, and lay this 
‘over the opening. Then drive it down with a 
hammer until the edges of the opening have 
been recessed to receive the trap-door 

“The trapdoor i of 22-gage sheet brass. The 
cigarette rest and the spr 
as shown. The knob of 
from a copper rivet. This must be given a 
square shoulder to guide the slide. Make the 
sikde, assemble the catch, then solder on the 
hinge. Finish the piece with clear brushins 
lacquer—Diex Hu'rewrysos, 


SMALL STE LADDER WILL NOT SLIP 
YOU a 


HINGED 
cover 


CIGARETTE, 
Rest 


2: 


SLIDING 


SPRING. titen 


tepladder on polished floors with 
lippine or marring either the floors 


fs made of 1 by 4 
epeces in. Tons. Each end 


‘apart, The 
fastened with I4-1n, No. 8 
The sponge 

i 


‘pied 

in. thick 

Screwed to the sidepieces of 
‘nlcated i the 


‘cement, The sponge 
adder ius: 


ting up am inexpensive kneel- 
ing pilD. Be 


vent the ladder from slipping 


FILLING EDGE OF FILE 
TO MAKE IT “SAFE” 


HERE are times when using a file that 
ane docs not wish to have the edge of 
tie fle cut, scratch, o mar the work 
ciige files are made expecially f : 
pose, but the home worker is not likely to have 
them in his tool kit, and it is costly to grind 
the edge of a rerular file smooth for a sin- 
fle job. There is, however, a simple solution 
Smear enough plastic wood composition oF 
similar material into the edge to prevent the 
{eeth from functioning. Upon drying, sand 
this safe edge smooth. After you have finished 
with the Ble, lacquer solvent will soften the 
filling material, which may be cleaned out. 
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Tea 


PORUPAR SCENE. 


MECHANICAL WONDERLAND 


Mt The 


Century Of Progress. 


See The Amazing E 
Of Over 200 Y 
Models—All In M 


play 


the comments of the visitors that Popular 
Science Monthly decided to again exhibit “Me- 
chanical Wondderlay he Fair during 1934. 


ing presented by Popular 
the courtesy of the 


iples of the operating: 


to see “Mechanical Wonderland.” 
it Building One—Group P, See 


‘Thousands upon thousands of people visited 
this most unusual Ex! year. So great 
was the attendance and so enthusiastic were tion 2 and 3. 


VISIT POPULAR SCIENCE MONTHLY AT THE WORLD'S FAIR 
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Get this a 24-page 


Sensational new 

“HOODED POWER” Outboards 
ater ee fare thi, 

PAGE ser pag of tes 


‘coPhoe tht ners hen pou er 
nding service models to ht aoy cat, 
“cance cramer Theet 


ie cust 


New 9° South Bend Lathe 


9 tol WORESHOP'LATHEe 
ott te peered 


Ser ie dese 
Shaders sv Errata 
7 a 


SOUTH BEND LATHE WORKS 
08K, Madison St. South Bendy Ind 


Be Your Own 
MUSIC 
Teacher 


LEARN AT HOME 


Gis Sancctorntuste, stemmed Reto XY. 


ASSEMBLE THIS «+ HOME 


pa 


DOG LEASHES AND WATCH GUARDS 


(Continned from pose 76) 


serviceable watch 
guard on page 76 
Combines the narrow 
and wide “syles of 
Strip. ‘You will need 
two lengths of cord 
60 in. Tong. and one 
40 in. Double them in 
the middle and knot 
Sufficient of the wide 
strip with the six 
cords to form a belt 
Toop; tie these off se- 
curely and cut away 
the exer of the two 
shorter cords. The re- 
maining four are wed 
for the narrow strip 


with each tie simple, square knots with 
‘Out any’ filer cord, ‘The ends are passed 
Uhrough the watch tng, Drought back to 
the main narrow strip, and thed frmly 
{you wish something exceptionally: fine in 
‘a watch guard, use a good grade of ilk fish- | 
Tine instead of the heavier cord, | 


"The hat cord shown on page 76 is simply 
a length ‘of the wide strip knotted with ix | 
Cords. and lapped ver at the ends, TW 

Strips of the narrow style may also be used, 
for one long strip of the narrow. may be 
placed around the crown of the hat twice, 


This isthe thirteenth in a series of articles | 
com Ayot work, For other designs and methods 

sce PS. M., Nov. 's2, 9. 77, Mar. 33, p. 68, | 
April p. 75, May 9.3, June p82, July 9.65, | 
‘Sept. $. 05, Oct. p. 07, Dec. #73, Jan. '34, 

1. 63 (cellutosd buckict for knot aeork belt), 

Feb! p24, and Mar. p, 103, 


SHADE KEEPS DUST FROM BOOKSHELVES 


ANY home tinkers keep. their work= | 
shop library in open bookshelves right 
is where it should be, 
soon a sorry-looking mess 


pretty often. To overcome this dificulty in 
my own shop, I mailed a strip of board about 
194 in det the to sell af the cae and 

{to match the rest of the bookcase. 
FRaen I fastened an ordinary window shad 
‘complete with roller, behind the strip. Wher 
the library is not in use or dust is fying 
about, the shade is pulled down in front of 
the shelves—Josert GRanaat 


LIQUIDS STIRRED WITH 
GLASS TOWEL RODS 


Srinmnio rods for mixing chemicals in the 


to crush chemicals in the bottom of a grad- | 
uate. Make a deep file mark in the middle 
‘of ome of the towel rods, break it in. hall 
Smartly. and you have two excellent stirring 
rods —G. 8. G, 
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CANOE SEAT MAKES PADDLING EASIER 


n 


‘fie more: conventional types 


FEY, mil, tie sei 
know much about wire-drawing plates, yet 
oionel een S 
seek ere 
et 
Shee eeneae 
seit Oe 
nia et aa 
oper ci parte toon 
tute att 
Scene vat 
fee nesrameiieer ng 
iuine uncer ries 
septic oead 
Jewelers’ supply houses and eost only about 
ein br Ch 
sot es Cn a 
Suits acme 


re by drawing it through 


successively 
‘Tatler holes in the plate, which ts clamped upright i= 2 mse 


HIS folding seat_was desiened for use 
with the Porciax Scirscr Moxraty can- 
‘cas-covered kayak because the backward pitch 
Of the seat affords a more restful position than 
sitting fat on the floor. The clothesline cords 
at the side. which fit the body tightly, give 
Support tothe paddler and enable 2 more 
powerful stroke to be used. If such a seat 


s ih 7 
Peat with the next smaller _ 
Alter being reduced in several holes, the wire 
‘will need to be annealed by heating it to red. 


Besides. the 
fs ca be obtained to sul the Firemen 


‘of the work in hand. The 


{or making tubing. Simply 
ca ap of set mea 
St 2 with approximate 
$'177'times the outside di 
dameter ofthe tbe. te- 
‘ured, sip taper ‘at 
fe end, bend lengthwise 
into a shallow trough, and 
firaw like wire unt the 
Joint is closed. If desired, 
the joint can be hard-sol- 
ered oe soft-soldered.— 
Eowis Mt Love. 
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“| PREFERTHE 
M saurrof i 


H; lit that pipe to drive away 
the gnats, But the sweet young. 
thing wisely decided she'd rather be 
somewhat bitten than completely as= 
physiated. Even a Roman's nove 
would wrinkle at the fumes of rank 
tobacco issuing from that long neg 
lected smokestack, 

Clean it out, Romeo; put Sir 
Walter Raleigh Smoking tobacco in 
the bow!—and slip your arm around 
those slim shoulders. You'll fill the 
air with a June-like aroma that pos 
itively encourages romance, Sir 
Waker is a gentlemanly mixture of 
Kentucky Burley selected for theie 
tmildness, blended for their fragrance. 
Kept fresh in gold foil, it has cap- 
tured the fancy of smokers young 
and old. It will win you, tool 


Brows & Williamson Tobscen 


FREE 
BOOKLET 
a \ar 
[RALEIGH 


It’s 15 ¢—ano rs Miuver 
——— 
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MICROSCOPE SHOWS INSECTS WERE 


WORLD'S FIRST INVENTORS 
(Continued jrom pase 30) 


amples of instrument making of the highest 
‘order. The horsey, that summer pest that 
fan be identified by its metallic appearance 
has a set of skin-piercing and cutting instru- 
‘ments of amazing perfection. Some of the 
cutting blades, for instance, are set with teeth 
So delicate that more than & hundred of them 
fan be placed in a space less than one thou- 
Sindth of an inch lone! 


THE yoo emer through which you zaze 
at these microscopic wonders are not new. 
Although opticians learned only yesterday, as 
time goes, how to make fairly good lenses, 
the Insects perfected the art millions of years 
‘agp. In the compound eye of a house fy or 
fther insect are scores of tiny lenses, each ca 
ppable of forming a perfect image like a micr 
Scope camera. In fact, skillful microscopists 
actually have photographed objects through 
Such lenses, 

‘You probably recall the row of hooks in 
the relrigerator of a butcher shop on which 
Were hung hams and sides of beef. "The honey 
bee, long before butcher shops were known, 
Invented these hooks. If you doubt this, pet 
the wings of a bee and place a pair of them 
‘ona side. You will find liquid petrolatum ex- 
fellent for temporary mounting of the wings, 
although water or air can be used. Look at 
the forward edge of the hind wing and you 
will find a row of marvelously formed hooks, 
Brotected by’ turned-over portion of the 
Wing covering. Now inspect the rear edge 
the front ving. You find that it likewise fs 
curled over, t0 form a groove in which the 
hooks engage, thus locking the two wing sec- 
tons together while the bee fg in flight. When 
the bee folds its wings, the hooks disengage 
Automatically 

‘While you are studying the honeybee, « 

ne its legs. You find here am amazing c 
lection of specialized tools. At the outer joint 
of the front leg there isa semicircular, tooth- 
Tined notch over which a hinged plate fits 
‘The bee ies this to clean her antennas. A 
row of stiff hairs along the outer segment, op 
posite the notch, enables the bee to comb 
Pollen rains out ‘of ber eyes. The. second 
‘middle leg is equipped with a stiff spur that 
1 weful when the bee has to remove pollen 
grains from the pollen basket of the third 
Sind largest leg. This third leg also is equipped 
with ingenious pincers, fited with a great 
Fow of teeth, with which the bee removes 
lates of beeswax from her body. Can you 
finda more marvelous collection of Wools 
chewhere? 

‘Long before the automobile horn was in- 
vented, the cicada, oF seventeen-year locust, 
‘was sending out signals that could be heard 

‘away. In doing this, the insect em 
Ployed sound-producing system that the 
Imisroscope has revealed to be marvelously 
designed. The outside equipment of the cic 
fdas sound apparatus consists of two mem- 
bbranous plates visible at smooth areas on 
the under side of the body. ‘These 
brated by the complex mechanism wit 
produce noise 


YPODERMIC needles are true antiques, 

in the imsect world. ‘The spider uses a 
pair of sharp-pointed claws at the front end 
Of its head, to inject polson into fics and 
‘other victims. The centipede that You see 
Scuerying about in the summer has a similar 
pair of poison claws that it uses to kill worms, 
fasects, and other food. Digner wasps, found 
in the West, could have taught man, thou- 
‘ands of years azo, how fo use anesthetics, 
With its sting, which the microscope reveals 
im all its perfection, this wasp puts to deep 
certain caterpillars that it stores in burrows 
fa the ground along with its exes. ‘The cater- 


pillar dumbers while the egss hatch. ‘The lar= 
ae, upon emerging, find a supply of fresh 
‘meat on hand? 

‘The ants are among the most remarkable 
insects. They have a complex social life and 
employ: tools and methods that sugxest the 
influence of intellizent invention. Vou will, 
find it worth while to visit the home of the 
leaf-cutter ant. Esplore the nest until you 
discover little balls covered with a whitish 


packed together, The white growth is re- 
vealed to be a fungus, which ‘the ants have 
been cultivating for food, 


THERE almost no end to the lst of 
‘mechanical devices that. your microscope 
will reveal in the land of iaseets and_ other 
Small creatures. Insect legs, antennas, mouth 
parts, wings and almost every other part will 
Drove interesting, and can be compared with 
Some man-made mechanical device or instr 
ment. Even the workshop sanding belt finds 
Rs counterpart in the delicate tongue of a 
pond snail. You can separate the tonsue {rom 
the rest of the snail by dropping the bod 
without the shell, into a litte hot Iye sold: 
tion. The tongue, which does not disolve, 
stay ane sen wth the med 6, i 
light, as a whitish spec 
‘One of 


able material, the amber-colored ¢hi 
Which you are, by this time, familiar, Pure 
chitin { white.’ When you consider that it Is 
used for ‘making all Kinds of insect equip- 
ment, {rom keen-edged saws and lances to 
air-tube reinforcing spirals; and that cutting 
‘made {fom it’ apparently” ‘never 
require sharpening, you will agree that the 
insect has excellent raw material for its ine 
‘ventions. Relatively lite is known about the 
chemical composition of chitin 
Microscopic study of insects can have a 
ue more practical than the mere satisface 
tion of curiosity. Suppose, for Instance, Uhat 
you have a prise shrub that ‘has fallen 
rniliar insect. With your mie 
scope You can examine the insects mouth 
parts and determine whether they ate. de- 
Signed for sucking juices or eating slid food, 
If the bug is a juice sipper, sou will have to 
will plug up ite breathing 
iphysiate it with a gas. If it eats 
food, vou can spray arsenate of lead oF 
aber suitable poison’ on the plant instead of 
insect. 
For delicate surgical work on insects. and 
will find i convenient to grit 
iz needle until it has. a kifelike 
‘edge extending back a short distance from its 
point. You will find a fine-grained oilstone 
Suitable for working the needle into shape 


“TBE conventional form of microscope side 
box sometimes proves to be inconvenient 
‘or otherwise objectionable. ‘Mounted objects 


such as bee stings, when free to move about 
in the balsam of a slide eell, will ete at one 
margin of the cell if the slide is Kept on edge 


{ora few days. Also, when slides are Bled in 
this postion, the specimene are dificult to 
‘amine and the labels hard to read 

fany microscope werkers have found it 
amore satisfactory to use trays that old the 
Sines ina fat postion Several types of such 
holders have been developed. The side box 
ilstrated is an attempt to provide a. com= 
fact and convenient file, and one whore con 
Scucion not particlry dul. The ma 
ierals needed include 2 quantity of 34- by 
Hein, wood sts, (Contbxned On pore 97) 
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FIRST INVENTORS 


‘and two snap clothes fasteners. 
trays hold the slides in row, each 
Separated irom its neighbors by 

ued in place 
separators. Each 
pints bs the parallel strips 
re tray bottom, 


Photomicrographs 


as Easy as Snapshots 


ick 
Supported at tw 


of cardboard 
To remove a si ‘down one end 
the other end rises +0 that You cam grasp il 


will reveal 
Jhcet-metal 
that connect th 
in all'arms should be exact 
ince apart. By individually hinging each 
tray, that ts, by using only two-boled arm 
ible to uncover any” tray: without 
hers, or to wnfold all 
Wa can use as many trays as you 
‘make them any convenient length 
cb 
attached with leather hinges 


a thin wood id 
The whole as 


Sembly i held in a closed position by a leath. 
2 the front edge of 


er strap that 
| the hottom tray | 


ly has a slight elasticity: that ‘make 
this arrangement practical, you may find elas 


TI in building the tray, you happen to cut 
| your finger, take advantage of 
‘specimen 


lood. for ex 
wcope, Place a 
‘and spread it 
erelaw or the | 
forms 2 thin 
a drop oF (wo of 


erased | ont with a ces 


layer. Flood the smear wi 
alcohol, drain of 
| match to. the remains 
to burn off. This fixes 
fan apply stain to the 
ing it off and allowing the specimen to dry 
before mounting permanently. in balsam. Us 
der the microscope, the blood smear resolves 
ite into a surprising number of particles, 
most of which are red blood corpuseles, 


FLYER HAS FLOWN EACH 
DAY FOR FOUR YEARS 
John D. 


‘excess and. touch 


jour years, Dr. 
i 


Even day 
Brock, Kamae City. Mo. 
has taken his plane 

‘once. His goal is & 
His 1.461 fying days have, i 
cluded stormy. sunny, cold. and hot days 
He fas flown in high winds and in for. Re. 

he broke the 
Tecord ater 


Now $14.50—New Gem Microscope 


: |r 
sens Hn ae -| 
Rotincne ests sbpetee fete 3000 
cis 0 as a 
ot 
Kew 
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BAUSCH & LOMB OPTICAL CO. 


fas been made 
innati of the Federal 
Radio Commission. Night and day tests, con- 


by static 


acted for several months, have shown Uhat 
| its programs have been heard in many sec- 
tone where static and interference made Te 
ble in the past. Reports also 

it caused no interference with 


JULY, 1934 


GAOL, 


Bausch & Lomb 


Model R Microscope 


New 
Modet 
R 


tour bet salbe avalible 97-30 Book Free 
bie + 0 Page 
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MAIL THIS COUPON TODAY 


Pee send fre Ineratute desing your eom= 
plete equipent for amateur micronopy 


Nene 


Adres 


FLOOR 


Dying 
VARNISE 


AMBERT 


bet, ia Fa REE 
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AID FOR CUTS 


‘At the frst alga of a ext 
blister, guard against the dangers of infec 
ton De as your doctor does. Completely 
paint and protect the wound with Todine— 
‘othing is an effective, This scientific germ 
gent conts so little, 
Don't fail to keep a botte of Iodine handy for 
every emergency. Foreale atany drug store. 
For free instructive bulletins on the many 


FRE ‘uses of Todine, including Ath 
| 


tes Foot, mai! -oupon below. 


ai t 
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Construction 


Kits 


‘The hlatorie Martlord—KIT 1. 


(0. BUILD a successful 
ship. madel_ or piece. of 
furniture, you need first 

of all a good design. ‘Next you 

must have clear, easily under- 

Sood plans; and, in the case of 

ship models they should be full 

size. You alo require high-grade 
materials suitable for the work. Finally, if 

You have only a few tools and no motorized 

equipment, you should have the ‘necessary 

machine operations on furniture done for 
you by an expert—that is, the turning, bor 
ing, mortising, and shaping. 

‘Gur constructions kits have been designed 
to give you just what you require in all these 


ture. The materials are of the finest quality, 
there is no waste, and you do not have to 
buy a larger quantity of anything than is 
actually required. 
‘A variety of ship model construction kite 
lable, ranging. from such small and 
Simple models as the Morhatian and the In- 
‘duanapolis to the large and impressive model 
‘of Farragut’s flagship, the sloop-of.war Hart 
ford, which is 41 in. long over all 
‘The ship model kits contain only the raw 
materials, although in several of them a cer~ 
tain amount of preliminary shaping has been. 


WILL INSURE 
YOURSUCCESS 


ye 


done on the hulls. In our furniture kits, how= 
er, the turning boring, and other machine 
‘operations have been completed. All that 
mains to be done is the necessary hand fi 
ishing and assembling. 

AAI Kits are accompanied by instructions or 
biveprints. The list of our Construction kits, 
which are complete in every particular and | 
Twill save you much time and elfort, ie piven 
‘on this, and the following, page, 


‘A. Whaling Ship model Wanderer. 
the raw materials (except paints), Bluepri 
Now. Ist to 154, and a booklet. "The bull is 
2014 in. Jong 

‘AA. Same with bull lifts sawed. 

D. “Spanish “zalleon ship “model, 
long. All the raw materials (except paints), 
Blueprints Nos. 46 and 47, and a booklet 648 

DD. Same with hull blocks shaped... 6.95 

E. ‘Battleship model, USS. Tesas, 3 1 
long All he raw materials (ace Pains) 
and Blueprints Nos. 197 to 200, 

"EE, Same with bull Hite sawed. 


au | 


Shs 
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ONE STEP from Your Train 
| TWO STEPS from Caywhere 


When you get off your train in Cleveland's Union Terminal, say "Hotel 
Cleveland” to the redcap—and you're in the lobby in a moment—no time 
or taxi fare needed. # At this Hotel, all Cleveland is at your doorstep. 
Whether you come for business oF pleasure, you are nearer more of the 
places you'll want to see than you would be in any other hotel. « But 
convenience isn’t all you find here. The food is exceptional. Prices of 
everything are moderate. Furnishings are luxurious. And there's some- 
thing that’s hard to define—an atmosphere,a friendliness,a genuine: 


wit J 


fora mia- 


per ship 


tere 


your comfort...itnever appears on the bill,but 
r ha lot to anyman orwoman away frot 
woe 
CLEVEVAND 
ra \Atevelane 


F. Liner Mawhettan. All raw materials 
for a. simpliied miniature 


SHIP_MODEL FITTINGS 


‘except paints) for a model 28 in 
Tong,.and Blueprints Nos. 206 to 209. 6.75 
Gi ‘bull blocks shaped, 7.25 
Indianapolis. Ali rave 
materials (with enamels) for a simplified 
Lsin. model, and Blueprint No. 210.. 1.50 
Je Clinger ship Sea Wich, Ait aw mate 
rials (except paints) for a simpli 
model, with blueprint 
L. ' Farragut’s flagship Hari fo 
wae. All” exw ' materials 
and special Blueprints Nos 
‘The bull is 3355 in, long, and 
length is 41 in Tos 
LL, Same with bull Hite sawed... KAS 
No. 2. Solid mahogany tray-top table 
23 in. high with a 18 in. diameter top. Ready 
to avsemble, but without finishes... $40 
No, 4 Solid mahogany book trough 2215 
‘in. long, 974 in, wide, and 2444 in. high over 
all, Ready to assemble, with finishes... $30 
No. 5. Solid rock ‘maple hanging) wall 
rack with one drawer, 1975 in. wide, 3334 
in, igh. "Ready to assemble and stain in 
cluded 575 
No. 6, Solid rock maple buiterdy’ table, 
top 18, by 23 in eight 2215 im Ready 13 
assemble and stain included... 
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ecrets of Success. 


Mechanical 


Engineering 
Learn at Home 


STRING TENNIS RACKETS 


FINEST QUALITY Six sTENS 


FINDS IT PROFITABLE 
TO LET PUBLIC WATCH 


Oregon, had had 
many years of ex- 
perience as a mas- 
ter machinist, die 


along and business 
would no. longer 
warrant his em 
ployment 

‘There as one solution. Go back to the 
‘machinist business in a shop of his own, 
But how? There were automotive repair 
shops everywhere, starving to death, That 
fact did not stop him, With the machin- 
ist's methodical, accurate mind he figured 
it out. A wholesale repair shop, doing 
business for the retail branch of the trade 
meaning the garages and retail machine 
shops where you and 1 go to have our ca 
repaired. This was not a new idea, There 
are many such wholesale shops’ where 
garages often send certain of their work, 


| such as cylinder reboring, etc. to be done 


He already had a wide acquaintance 
among garages and repair ‘through 
his activities as a salesman, But it was 
too scattered. He needed to know all of 
them in the Portland district, He did this 
by taking the agency for a small specialty 
selling to such shops. Thus, he carried on 
@ contacting campaign for over four 
months, getting acquainted and talking 
shop. He probably did not make over 
fifty dollars selling—but he did promote 
his wholesale shop idea, 


THEN hhe fel that be had the field 
sulficiently ‘well cultivated, his shop 

veas started. He rented 2 smal, ground 
Moor shop, on a street just off the business 
center. Tt was oaly 18 by 40 feet. The 
whole root" was opened to the skicwalk 
‘with great doors. He tucked a little cubby 
hole of an office in the extreme rear and 
then proceeded set his machinery up fa 
front, and along one side, leaving space 
for one car to be driven in i 
‘Walking along here one day, my atten 
tion was atracted to Ostlind out in front 
An S-cslinder engine block was on a low 
ibench, and he was operating a cylinder- 
toring machine so close to the walk that 
a passerby might reach out and touch it 
How's this?” I asked him. “In most 
shops where they do anything to my car 
they whisk it out of sight somewhere” and 
what they do’ read on the yellow bill 
Mterwards, You seem to have tumed 
your shop completely around.” 
“Sure thing.” was his reply. “While T 
do work for the ‘retail shop only, still, T 
figured out that (Continued on page 101) 
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LEARN Ane 
aie at Ma ted 
Tnventgate LAW! We; : 
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Sab mene care Ed GW 
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LaSalle Extension University, Dept. 783-L, Chicago 


B, S. Degree in Civil, Elee- 
trical, Mechanieal, Chemical, 
Architectural and. Aerona 


For ambitious, earnest students. Those who 
lack high school training may make up work 
‘Students {rom all purts of the world. Grad. 


Matessueceful,” Locatedin pletureque alland 
Jakeregion. Enter: er Januar 


September January Starch, 
Wate tor ghar Boer A 
‘ho ctaog 


BLI 


107 Fakonna Ave 


ELECTRICAL | 
‘SCHOOL 
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FINDS IT PROFITABLE 
TO LET PUBLIC WATCH 


100, 


Hinwed from 


if car owners pass by here and sce what 
is really dane to the cylinders and pistons 
of a car and in most cases bow badly they 
need attention, it wil put the idea in their 
beads lo have’ their own. cars overhatled 
before things get too bad. ‘Then some of 
the business will percolate back to me 

‘Osllind. started” his. shop about May 
1035, There was only himself for two or 
three weeks. “Then he had to employ 8 
‘mechanic. Soon he had two others on part 
time and at present they are all busy. all 
Of the time. From the first week, the shop 
has shown’ a constant increase in. bust- 
nes, which Ostlind lays 10 quite a consid- 
rable extent to the fact that the public 
is invited to step up and see how good 
work is done with good tools, and in the 
fend, itis the public that. does the buying. 
Hi W. Vs Portland, Oregon 

. ° . 


TEMPTED TO THEFT 
HE TACKLED A TRADE 


R two 
ears of 
job-hunting, 

I spent my last 
dime on a. ham- 
burger and walked 
‘out into the street, 
ceady for anything, 

‘Accepting. char- 
ity or begging was 
beneath me. The 
only alternative 
was stealing or starving 10 death 

‘My inital “thelt” was a ride on a 
freight train, and 1 rode long’ after the 
delicious taste of the hamburger was { 
gotten. In its place came an unmerciful 
gnawing of hunger, and 1 hopped off in 
2 little New Mexico village. 

I walked into the town's only cafe, 
determined to eat my fil and let them do 
what they would about it. There was the 
ypewritten menu. I ordered my choice 
dishes and to spare my’ mind the thoughts 
of hunger while waiting, I studied the 
‘menu, noting that it had been written by 
an educates person on a crazy typewriter 
‘The type was badly out of alignment, and 
looking around I saw an old relic of 3 
typewriter, such as Thad once owned. 1 
wondered why be didn't align the type 
Anyone could do it with a pair of pliers 
But maybe he didn’t know how .. . which 
ave me an idea. 

Mis-representing myself as a typewriter 
expert, I borrowed his pliers, aligned the 
type and charged him enough to pay for 
the meal. He referred me to a merchant 
who had a typewriter needing. attention 
This was another type of machine. but 
there seemed to be nothing wrong with it 

ness. “T undertook the job. 
le gasoline. the use of a 
hench at a filling (Continued page 102) 


The Job You 
Want Means— 
More Money 
and Greater 
Opportunities 


ents happen—but 
¢ good job is not an 
accident and does not just 
happen, It is a combination 
of training—experience—and a willing- 
ness to use your ability in the interests of 
your employer. 
Every time you apply for a job, you are 
asked to make out an application stating 
exactly what training and experience you 
have to offer, Your record automaticall 
decides the question, So landing the job 
you want is not so much a question of 
whether the employment manager likes 
you personally, but whether your training, 
land experience fit you to fill the position 
satisfactorily, 


Who Will 0. K. You 
for the Job You Want? 
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One Year From Today |. 


What Will You Be Earning? 
‘This may be the mont important yarn 
moc eect | TEMPTED TO THEFT 
Sai sein op new pon, | HE TACKLED A TRADE 
croting ungetal operation reaing 


[osperlty. Bue thn doesnot insure prosperity Continued from page 101) 


Eaeyou: Only Fou ean insure that 


ecrets of Success 


station and soon had the typewriter work- 
ing like new. I charged the owner two 
dollars and used the money to go into 
the typewriter business 

1 found eight more typewriter caning | 
jobs before leaving toi, and then leit | 


with over tea dollars in my: pocket 

In the next town I had remarkable suc- | 
cess. ‘Typewriter servicemen seldom 
ited the 


out-of-the-way places. Having 
nor mechanic: 

d jobs with the 
n't have the proper 
T worked from town 
Iating 

writers L would remove 


part and re 
place ii—then two parts—and soon I was 
able to dismantle and reas 
tire machine 
‘Several weeks later I 
Texas. with enough money: 10 
econd-hand car. This helped me 
erably, Twas able to make better ti 
as well as to cover towns which were off 


Rea 

machines, and soon put them in my Ii 7 
Now, Iam permanently located with 

my own shop; have added cash registers 


and repairs to my business and have es 
tablished a good trade in a good territory 


Iper in my employ 
troit, Mich, 


Cash Prizes 


TD HIS department will give $5.00 for 
every true succese mary sabmitted 
by readers of Popular Selence Monthly, 
Sad ‘which fs accepted for peinting Ye 
this Magazine. 
janascripts will be judged on the 
individual merits of the case and clt- 
Cumstances involved. Only stories iq 
which the author's succesty or that of 
Tome’ one known tothe author, ‘has 
Been gained by tome method of cuca: 
Sonal’ guidance, feness for the job, or 
tpplication tothe wore ll be co 
silered. "We are oot looking for" the 
Seacrich-quet™ type of story 
Manusctipts may’ be confined to $00 
words or less. They must be true and, 
Waccepted, authors must be prepared 
fo give us tigned statements to te ef 
feck that they are true,” Manuscripts 
Ssbmitted "and ‘printed Become. the 
Property of this agssine, and we are 
fot sesponsible for the turn oF te 
jected. orien ‘unless postage’ is pro- 
Gea see's proses Adhrese Lon 
tributions ‘to Success’ Story ‘Depart. 
SeTEaeEs 85 rent, Popular” Scisace “Monthly? 361 
aes ‘th Avene, New York Cy. 
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Make Money, in Spare Time | 


Information Concerning 
U.S. Merchant Marine 
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| SEWING TABLE BUILT win FEW TOOLS | “THERE'S ONE MAN 


LTHOUGH motor-driven work- 
A shops are becoming mare popa- 
larevery day, many home crafts 
men stil do not have these facilities 
‘The sewing table shown in the accom 
| panying illustrations, was designed for 
{hose with limited shop facilites, and 
| the construction requires only suck tools 
fs may be found in almost any house= 
hold. Red gum, whieh was used for the 
‘orignal table, Is an excellent Wood to 
‘choose since i is easy to work and takes 
‘beautiful finish; however, the builder 
may sult hienelt a5 to materials 
im. with the legs which are shown 
in detail. These usualy may’ be pur 
chased already squared atthe local 
beryard, After’ the tapers bave been 
maid, sand each leg well with medium 
find fine stndpaper 
efore cutting the mortises in the less, 
rake the end. and back rails. ‘The mor: 
ties are marked on the legs direct from 
the tenons.on the rails thus assuring a 
heat ht. ‘Section. A-A’ shows how the 
tenons are mitered where they meet in 
the back lees. 
“The method of fastening. the front 
rails s indicated nthe drawings. The upper 
fail has a dovetail tenon, which makes a 


sturdy Joint. 

"The design for the brackets under the lower 
front rail fs shown on squares for easy en 
Jangement, By marking off a number of ¥- 
Jn. squares on a piece of cardboard, the de- 


| dividing 


HE popularity of cut film and plate cam- 
‘eras is due in part to the convenience of 
being able to remove individual exposures 
for development at any time. This can also 
be done with cameras using roll film where 
‘dark closet is available. First cut a piece of 
adhesive tape to the width of the film used 
Ina dark room or closet, remove the camera 
cover and with scissors make a slight nick in 
the film where the last of the exposed por- 
tion has passed over the roller. Remove the 
take-up spool and cut across the film, but not 


‘This useful title table. the charm of which 
'its'simplicity, requites no machine work 


sign may be drawn full sie; it is then cut 
‘out and marked on the wood. 

‘Afterall the parts have been cut and sand- 
‘ed, the ends are glued up. The ends are then 
Joined by the back and front rails. If neces- 
sary, corner blocks the thickness of the front 

ls’ may be plued and screwed in place, The 

‘brackets ‘under the lower. front 
rail are held with glue and brads 

‘The asembly drawing shows the 
construction of the drawer slides, 
‘which are secured by means of 
Piue, serews, and brads; and de- 
{ails are given of the drawer con- 


‘narrow chisel. The parts are 
fastened with lie and brads ex- 
scot the bottom, which ished by 

“The recess around the edge of 
the top may be marked with a 
marking sage or with a square 
And a sharp knife. Cut out the 
‘marked part with chisel. and 
Sand well, holding the sandpaper 
fon a block. The top. is fastened 
‘on ‘with four angle irons, or if 
Comerblocksare used. drivescrews 
‘up through these 

For the fini, apply a coat of 
szood sain of the desired color 
‘iter the stain has dried thor- 


i the einer ofthe Si 
{aking the camera into the light, after re- 
attaching the cover, and seeing that the cor- 
rect number for the next exposure appears in 
the red window —E. 
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‘This 97-1b, Weakling Became 
“World's Mast Perfectly 
Developed Man.” 


SMALL SHIP MODELS BUILT IN SETS 


‘The thirty-seven small ventilators are pre 
pared by bending ¥-in. pine so that the head 
E’at a richt angle and vers close to the pin. 
Place the ventilators in the. positions indi- 
‘ated. The groups surrounding each funnel 
are exactly 1 im. apart. ceoter to center, the 
fourth eroup bine centered between pieces 


List of Materials 


Beor, w. 1 te 


all venti 


ing in tone tor Tanoels: 
Toor for derrick. toms’ 


Monel tops: white for" supers 
ermiion for funnels. and ventlavor 
ree sellow foe masts and derrick 


lve and ine sandpaper. 


R and S. The postion of the other pins in 
relation to pieces R, 5, and T-can easily be 
determined. When inserting the pins, 
their heads 3/10 in. trom layer df 

Paint this entire unit (except the under- 
side) white, giving a second coat, if eces- 
Sary, after lightly sandpapering the flat sur. 
faces to obtain a smooth finish 

Make the funnels by sndpapeing a 34 by 
44 in. stick to an oval shape. Cut four pieces 
Si in, long. ‘Trim the underside to the re- 
aired angle. Cut each funnel in two 3/16 i. 
From the top. Paint the top black and the 
lower part Sermilion. When dey. rejoin the 
parts weith glue and insert headless pine 3) 
{hn tong through center. 

Glue the superstructure to the bull, mak- 
ing certain that the sides match. Tasert the 
funnels 1 in. apart from center to center, frst 
marking the proper position with pine: When 
All four funnels are at the correct ane, 
properly. spaced atid aligned. remove ‘exch 
funnel carefully, place a drop of elie on the 
underside, and replace it 

‘Cut picces C, V, and I to shape. Paint all 
white and glue to the foredeck of the hull 
Take two 1"s-in. pins for the masts and find 
their proper location, ansle. and alignment by 
first inserting through the topside. (The fore- 
mast goes throush piece (-' Reinert from 
the underside up through the hole thus made 
0 that the head of the pin forms the base 
Remove heads from two 5(-in. pins, bend to 
a right ansle 44 in. from the point, and in- 


ep 


tert alongside the foremast for derrick booms 
Holding the model upside down so. that 
excess pusint does not run onto the decks, 
paint the masts and derrick booms yellow 
Make two sanall ventilators from ¥4-in, pine 
and paint them white. When drs, imert 
them alongside piece U, keeping the heads 
S'to in. irom the deck level, Make two 
large ventilators from 4i-in. pins, paint them 
‘and insert I in. from the bow and 
im, from the center line, keeping the 
heads '§/16 in. from the deck level 
Touch the fat side of all pins used as ven- 
tilators (41 altogether) with vermilion, and 
the model is finished and will form. an 
‘unusually’ attractive and exact. reproduction, 
‘ofthe original. When the whole. set Is 
Completed you will have an array’ of which 
to be proud 


Mr. Gommi has been collecting ship plans 
for years and has bwilt scores of miniature 
models. I! ow sould like 0 read more are 
laces by hie please seud to the Home Work- 
shop Depariment a list of the models you 
‘would prefer, or al least indicate the typer of 
ships in schieh you are mest interested. | 


SPRING SAVES STOOPING 
TO USE BICYCLE STAND 


pushed forward, the 1 


jn-cent screen-door 
spring, the ordinary type of bicyele stand 
(gan be made much more convenient to us. 
‘The spring is attached to the middle of the 
stand and the luggage carrier as shown. When 
the stand is to be let down, all that is nec- 
essary fs to push it down with the foot in- 
Sead of unhooking the stand from the catch 
fon the fender by hand, To raise the stand 
again, the bicycle is merely’ pushed forward 
‘The stand is then automatically pulled “up, 
into place and held by the spring in ap- 
[proximately the position shown by the dotted. 
Fines ia the photo—A. C. Brows, Ju 


VISIT US AT WORLD'S FAIR 


You will have another opportunity: this 
summer, if you visit Chicago, to sce POPULAR 
Scursce Moxtuiy’s amazing exhibit known 
a5 the “Mechanical Wonderland.” It made 
Such a hit at he World's Fair last year that 
the entire collection of almost 200’ working 
‘models has been set up again and will be on 
display all summer. 
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UNDERWATER LIGHTS ADD 
BEAUTY TO POOLS 


(Continued fro 
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ACCESSORIES FOR MODEL 
RAILWAY BUILDINGS 


SMALL buildings for a model railroad can 
be siven a finishing touch by ‘the use of 
turned ‘metal feet from old. alarm elocks or 
the aluminum inserts found in many: varieties 
of brier pipes. These can be used to top off, 
Signal masts, agstalls, or hip rool, oF 
ere @ stanchion supports the root of 3 
sight shed. Discarded typewriter ribbon 
spools form realistic fre-hose reels, cable 
reels, sheaves for conveyor belts, cable hoist 
drums, and the like-—Harozp W. Lose. 
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ACIDS MADE SAFELY 
BY HOME CHEMIST 


(Continued from pase 61) 


be formed. Exposed to the sunlight, this 
precipitate of silver will change to a’ dark 
Brown owing to decomposition 

An’ interesting ‘experiment showing how 
heating may decompose substance can be 
performed. with some sal ammonia (am: 
fmonium chloride). Being produced when 
Hydrochloric acid sas comes in comtact with 
ammonia gas, it can be made to break apart 
‘asain by applying heat 

"To separate the two gases when they are 
set free, the home chemist must employ a 
Biterike wad of asbestos fiber or other non 
Mammable substance rammed into a. glass 
tube to form a plug. Ammonium chloride 
then fs inserted into the tube at one side of 
the plug and the tube fs mounted horizontally 
above the small flame of a eas burner 


seconds, the ammonium chloride 
begin to decompose to form hydro- 
‘gas and ammonia ex Being 
lighter than the hydrochloric add gas, the 
ammonia will difuse, spread, of travel faster 
fnd will hae from the open’ end of the tube 
nearest the porous plug. ‘The presence of the 
tgs can be shown ‘by holding a.m 
‘of red litmus paper near the mo 
tube until i turas bive- Similarly, the hydro~ 
Chlorie acid gas will sue from the other end 
of the tube and will give evidence of its 
sence by coloring damp bive litmus red, 
Tn these experiments with acids, and in fact 


spread 
raph will form a valuable addition to your 
fas burner. It yeu made the burner (pre- 
Niously described (PSM, May "35, p. 3) 
You will recall that the’ stack was! made 

a slcinch piece of theee-cighths-inch 
pipe. To make a fame spreader, simply 
ta three-eighths-inch pipe cap, saw 
three slots across the top of the cap. sixty 
Adezrees apart drill holes at the ends of each 
Slot. and filly screw the cap into place on 
threads cut in the upper end’ of the burner. 


HOW METEORS AND 
COMETS TRAVEL 
(Continued from page 48) 


locomotive's headlight. The rule is that the 
tail always points away from the sun 
A’simple experiment with a bar magnet 
and a small magnetic compass serves a double 
purpose in this connection. Tt Axes the pring 


ple in mind and actually Wlustrates how the 
Fatitied matter in the comet’ (ail is repelled 
by the sun's Tight 


tions shows why this is 
the comet's tail by 


‘proba 
inciple to. the repulsion 
‘of the compass needle. by the 
of the bar magnet. Tt has been 
cl, infact, that the sun itself is 


South ol 
Semone 


netic polarity to those occurring in its south 
fern hemisphere 

Another outstanding point of interest 
about comets is the manner’ in which they 
are captured and held prisoners by the large 
‘outlying planets of our solar sistem, partic= 
‘larly by" Jupiter. 

‘The coniet is captured because the attrac- 
tion of the massive planet slows up the comet's 
speed and changes its orbit from an open 
Parabolic curve to a closed elliptical one 

“That Jupiter is efficent asa tomet-catcher 
is evidenced by the fact that it has eighteen 
Slant planets each of which war once a 
‘wandering and homeless comet. 
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COAT HOOKS FORM FEET FOR FOOTSTOOL 


FOUR tewy bras patra or harness 
hooks, if of a suitable shape, will serve 
fs feet for a footstool. ‘They ‘are merely 
Screwed to a board about 1/4 in. thick and 
12 in. square, "This board, if hardwood or 
‘veneered with hardwood, may be stained and 
finished with several coats of floor varnish 
for wax; of, if softwood, it may be padded 
and covered with a serap of some durable 
‘Upholstery material, The footstool illustrated 
inthe photograph above is. stained. een 
sind used on a sun porch with willow furni- 

Tt {s far more durable than ordinary 
jooden footstools—J. D. G. 
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BETTER VECETION PICTURE BOOKS 
‘omtinued from page $2) | 


el oi nN cn 
favelope in which the negative fs contained, 
and the number of the negative in that 
‘envelope. 
APT ine of the make in heching the 
lummy assures a. pleasing, well-spaced_ar- 
fangement of the picture,” You know posi- 
tively where and of what aire each picture 
will be 

"As you progress with the dummy, you will 
want Yo ave full pages to some of Your best 
Pictures, “To do so wil pve them excellent 
Giplay, and. serve as. well to subdivide the 
‘book tnd introduce vanety. 

‘When the dummy has been completed, the 
work is continued in the darkroom, Technical 
‘tals of printing or enlarging are exactly 
As usual ekcept that greater aceiacy must 
the observed, "In contact printing, the nega 
tive may be secured ver the opening with 
scotch tape 

Tet me insert a word in regard to the se- 
lection of paper: A rough surface will absorb 
the deta ‘of the many. small prints, and is 
hot good, ‘A smooth matte takes the leter- 
ing easiest and looks very well Velvet paper 
hha enough ister to pve the petures sna 
341 does not have the hard coldness of omy 

It the pages ure to be 8 by 10 ing a print: 


ing frame of this size is used, When the 
first negative and the mask are arranged, a 
test print is exposed. “Exposure time must 


way to bind the pages. The bind 


bbe so adjusted that the print will have the 
proper density in exactly. the development 
time recommended by the maker of the 
paper. ‘Testing each exposure is therefore the 
‘only way to be certain that when several 
pictures are finally printed on the same sheet, 
fey wil a be talon i ena 

laving determined this, place the full sheet 
im the frame and take care that any unused 
‘openings in the mask are covered with opaque 
paper. Each time the separate units are ar~ 


SUMMERTIME 


PHYSICAL 
TRAINING 


ranged in the frame, mask and paper are | 
tucked into the lower left-hand corner 10 
insure accurate placement. To be sure all | 
pictures will come right side up, indicate the 
top of the page bya light pencil mark oo 
the back. Develop the page after ll picture, 
fs shown by the dummy, have been 
ey ie eee eee ad tay | 
are ready to be titled and bound. In letter 
ing, the titles and ruling borders, waterproot 
dia ink is most easily applied, and it will, 
‘not become blurred from the moisture of 
fingers on the gelatin emulsion after the ink 


set 
"Three methods of binding suggest them: 
selver Loose-leal binding is easiest and 
cheapest. Bett loth mending 
may’ be stuck (o' the pages as shown in 
‘accompanying drawing, and by this means 
tthe whole securely held within the cover with 
binding posts, which can be obtained at any 
‘well-stocked ‘stationery shop. If you are 
Adept at bookbinding, a professional method 
‘would be best; or the aes may be sent 10 
a bindery, where the job can be done at 
moderate cost. If the loose-leaf method is 
ted, leave iq in, extra marvin. at the left; 
Heither of ‘the other two methods, center 
the pictures on the pase A. commercial 
binder, if you turn the work over to him, 
will hinge the pages; this i a slightly more 
expensive method, but far superior in that 
the pages will lie flat as the 
, book is viewed and not tend 
to flop ‘together. Whether 
for not the edges are trimmed 
ia matter of personal 


carelealy lying around, the 
pases may show a. slight 
tendency to curl. This tend- 
eacy can be overcome, if 
desired, by applying a commercial product 
sold for making prints le fat 


SEE OUR FAIR EXHIBIT 


Tr vor visit Chicago this summer, do not 
miss the opportunity to see our exhibit. at 
the World's Fair. Known as the "Mechanical 
Wonderland,” it consists of almost 200 work- 
ing models that show with amazing clearne= 
the development of all modern machinery 
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DARE-DEVIL TRICKS THAT WILL MAKE 
YOUR DRIVING SAFER 
(Continued from page 26) 


from high to second at ity-five miles an hour, 


grandstands 1 waited for my first landmark, 
500 feet from the turn. AL that point 1 
started playing the brake in and out, which 
Slowed ‘the car down rapidly’ to fifty-five 
les an hour. ‘Then T touched the clutch 
lightly’ and jammed the car into second gear 
In the last hundred feet T got the speed 
down to thirty-five miles an hour by work 
the cluteh in and out, taking advantage 
the engine compression, as well as working 
the brake 

‘As T hit the turn and started to pall 
‘around, I stepped on the gas. This is per- 
haps the most Important maneuver in a road 
race, and i a point every motorist should 
femember: keep the ‘engine pulling when 
Founding a curve, especially a. sharp turn 
Tt you are coasting or braking, you have 
Hite oF 10 control over your ca 

Tt happens that the Elzin course consists 
‘of a bottle neck at ope end, with a S00-foot 
Sait sicch betwee tara” After round: 
{ng the first corner. I kept the car in 
fair "tn the mide of that beet stretch f 
Was doing sixty-nine miles an hour, in second 
fear and in an automobile that cost only 
S600."At that. speed my enzine urns up 
5,800 revolutions minute 

By the time T hit the nest tura, however, 
braking and declutching brought."me ‘dows 
to thirty-five again and as T skidded around 
‘onto the high-crown macadam road. 1 
jammed the throitle daven to the floor. When 
Treached my next marker, a mail box 300 
feet from the corner, I had reached sixty-one 
miles an hour. At that precise instant, with 
ut lifting my foot from the throttle, T 
aazain touched the clutch lightly and jammed 
the gear lever into high. “So quickly did 1 
complete the change that T actually’ gained 
three miles an hour while shifting as the 
racing ‘engine took effect. 

‘You may imazine that such litte tricks 
have no. practical application in everyday 
driving. Wrong. Many lives could be saved 
\were individual drivers a litle more expert 
Such trick mancuvers are exeatial to the s0¢- 
cessful race driver because the slock cary ate 
evenly matched. | T eannot outrun another 
far on the straightaway, but by taking ad- 
Vantage of the experience gained in fifteen 
practice rounds, I can learn how to save 
time on, turns and thus gain small fractions 
ofa mile on every lap. 

Synchro-mesh gears enable us to change 
up or down at_very high engine speeds. 
Every passenger car has the same equipment 
Brakes are now dependable, yet they must be 
used with discretion. Don't forzet, when next 
‘You scream into a curve, that you are suid 
ing two tons or so of metal; a weight that 
will do its ulmost to move in a straight line, 
resardles of the angle of the front. wheels 

‘So T say, never apply your brakes when in 
a tur. Ti You wih to text my point, try 
fing foto sharp curve until yout fires are 
Squealing. then grab the brakes. The front 
fend. will have a strong’ tendency (0 £0 
Straight ahead rezardiess of the angle ‘at 
‘which your wheels are pointed while the 
front tres, when brakes. are applied, will, 
roll over on the side walls 

But do not forset the rear end. On a 
tum, one ‘wheel revolves faster than the 
ther. “Since the brakes are equalized, the 
Sutside whee! absorbs more braking power 
land tends to equalize itself with the other. 
For that reason, should it" be absolutely 
necewary 10 slow down while turning, bit 


the brakes quickly, then release them. By 
repeating this process, you ean check the 
Wier t with bh 
Vere Tam concerned with a possible 
crash at terniic Speeds, You may” sack one 
‘day to avoid a collision at forty miles an 
four.” When facing seh a criisy remember 
to jam the gears into second, ‘release the 
theotle_ and ‘work ‘the clutch in and. ost 
Surprising how ‘much. braking "power an 
{ling engine affords. On the track I some- 
times find myself in a jam requiring quick 
faction, permitting too ile time. for my 
brain to telezraph an order for my right foot 
0 move from the throttle to the brake, but 
Tait has got_me so accustomed 10 shi 
sears that in the smallest fraction of a. sec- 
fd, T shove the lever into second and de- 
pend on my engine to slow down the ear 
‘The seeret of winning races applies equaily 
to. good, steady” driving on the  highora. 
Drive the ear at the point where it operates 
Well avoiding overtraining at critical times 
We of the race courses difer tn our methods 
48 widely as do individual motoriat. Tn one 
vent, T drove in high throushout the race 
‘chile another driver shifted 125 me, buts 
ing his "motor. and leaping forward ‘Uke a 
scared tuna as he swung out of the turns 
“Aside from speed, pechaps the most ime 
portant lewon T'have learned is to"use only 
the est Tres I ean ‘buy. and to. make sure 
they are large enough. “Though blowouts are 
"Thing ofthe past, both in racing. and 
Heasure driving, mail tres obviously will 
hot stand the strain a5 will laryer tre of 
‘equal construction.” 1 always se non-skid 
tire, for when the tread beains to show, on 
Ue male tre i wl lve traction and hd 
While tacing. has helped to develop de- 
Ypendable ‘ars of unbelievable speeds, this 
[boratory‘of thells nove is making it posible 
for us to abolish wheels Instead of (Wo 
inch spokes, with whieh many cars now are 
‘equipped, soon rims will be mounted on the 
take drums, made Yast by cooling Manges 
which ‘ill radiate the heat away’ from tire 
nd. drum. "The ‘wheel-less automobile my 
ome as a, surprise to. many, Du It a 
iowa development of are-desi experiences 
‘which, insane though they’ may appear, bring 
You safer, more economical and faster car 


TESTS MAY SHOW MOON 
CAUSES RADIO ECHO 


Powsnrct radio signals will soon be shot 
the moon by Prof. E. V. Appleton, of the 
University of London, in ain attempt to ex- 
plain mysterious radia echoes which have been 
fiserved by recent experimenters, One of the 
‘echoes occurs about two and one-half seconds 
After siznals ‘are transmitted, which is a 
‘proximately the time required for radio waves 
to travel to the moos and back. Tn the Forth- 
coming test, Prof. Appleton hopes to deter- 
mine whether radio waves are actually fe- 
ected’ fron bodies in the solar system, “A 
world research leazue is beinz organized 19 
listen for the echoes of the signals, 


SPEAKER, MILES AWAY, 
SEEN BY HIS AUDIENCE 


Srockuotoens of a British television co 
pany’ at a recent meeting save and heard their 
Chairman deliver his annual report, but the 
airman ‘as in a room several miles ava 
‘Television made him visible on a sereen in 
the meeting room and a loudspeaker rep 
faced his voice which was carried to the hall 
lover telephone wires, 
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UNPATENTED IDEAS 
CAN BE SOLD 


T tell you how and help you make the 
sale, Free particulars. (Copyrighted) 
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WATSON E. COLEMAN, Patent Lawyer 

724 Ninth Street 
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ARMY OF IDLE MEN 
WARS AGAINST FIRE 
(Continued from pase § 


Jn the oven for two hours and then drave, 


Bread douzh, on larse jans, was then in- | 


sented. 

Food yas kept fresh during warm weather, 
in some camps, by buildinz  balf-buried, 
screened houses in shady” spots 


At every camp, garbase disposal was a 
perplesing problem bat solutions were found, 
Gre camp. commander bousht ‘ten youne 


Piss and built pens for them a mile from 
the camp. "Men were detailed to carry the 
garbage to the pigs but the men found no 
fause for complaint. In due course. they 
Were rewarded with a welcome supply. of 
Tresh pork. At another © 


incinerator overcame the 
‘dug and fires built. Over half of the fires, 
rocks were placed and garbage’ was li 
nated by throwing it upon the hot rocks. 
Thus working and playing and learning to 
do for themselves, Une men passed the first 
Summer. “They had worked hard but the 
Sun had tanned them and the toil had hard- 
ened ‘them. Most of them gained weight. 


WEES £28 calltments beran to expe 
In October, many recruits chose to leave 
rather than tackle a winter in the open. But 
the majority stayed on and prepared to make 
themselves comfortable. For them the sum- 
mer had been one of enjoyment alloyed only 
Slightly with labor. For the men ‘who had 
conceived and directed the project, the sui 
mer had been one of gratifying accomplish- 

‘The men in the CCC had strung enough 
telephone. line to cross the continent three 
times and had built 3,260 lookout towers, 
nearly enough to supply’ one to each county, 
{im the United Staten Almost 10,000 erosion 
ddams had been built and enough forest trails 
had” been constructed to reach half way 
around the world. White pine blister rust 
had been fought over an area three times the 
size of Rhode Island, Rodent control work 
had ‘extended to more acres than are cob. 
{tained in Connecticut. » Insect elimination 
had covered an. area greater than that of 
Delaware. In addition, fie hazards had been 
removed from thousands of acres, airplane 
fading elds had been leveled, and a. great 
amount of flood control work accorpliched, 

Winter compelled a slacking off in. effort 
Dut the time was enlivened by stray bits of 
emergency work, Most unusual of rash jobs 
‘was that of saving the fish in Silver Lake, 
Towa, one of that state's prized fishing spots. 


Snow blanketed the lake s0 deeply. it was 
feared the fish would suffocate. CCC men 
worked three days chopping channels in the 
ice, churning the water with outboard motors 
and pumping it ish in the air so that it 
might absorb sufficient oxyzen to. support 

‘The job saved Towa the 


would ‘have cost to "restock 


TUCH ready calculation of the value of the 
first year's work of the CCC has not bees 
posible in every instance, but those directs 
fhe work consider that the main objectives 
have been. attained. Forest fire losses for 
the year have been seventeen percent Jess 
than the average for the previous five years 
‘The 600,000 men ‘eho have pasted through 
the camps have been given work for thei 
bodies and stimulation for their minds and 
their dependents have been removed from 
the rolls of charitable organizations. The 
value of conservation work is. incalculable 
but itis estimated that it has. been the 
‘equivalent of ten years of ordinary effort 
"There i much work still to be done this 
summer but the men now in camp welcome 
itt ‘There's a lot of fun to be had tm doing it, 


PATENT 


Your ideas 


Small Ideas May Have Large 
Commercial Possibilities 


Af you hope to realize profits from your 
invention, you must protect it with a 
U.S. Government Patent. Otherwise, 
you may find that all your time and la: 
bor have been lost, because it often hap- 
pens that other inventors are working 
fon the same idea. IF YOU HAVE AN 
IDEA, TAKE STEPS TO GET A 
PATENT AT ONCE! Your first step is 
to get my FREE BOOK. It tells you in 
simple, plain language just what you 
‘must do, how you must proceed in or 
der to secure Patent protection. 


I Serve You in Secrecy 


You can communicate with me in perfect 
confidence. Any drawings, sketches or letters 
You send me will be kept in strong, steel, 
Tie-proo! files that are aczessible only to author: 
teed members of my stall f bave served inventors 
located in every state 4 the 

prompt, careful ticle, Your rt eye 
the move kd make today~Is'to SEND 
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HOW IS YOUR DRIVING EYE? ASKS GUS 


fut a whole car if it was standing in just the 
ight. place.” 

“Gouh, if you had a blind spot that large 
wouldn't you know it? Wouldnt you see 
hole in everything you looked at? 

ope, they brought that out at. the hear 
ing. We've all got small blind spots, yet we 
don’t see any holes in what we look at,” re- 
‘plied Gus as he reached for a piece of paper 
that lay on the repair bench and fished a 
pencil out of his overalls pocket 


“PJERE, 10 show you how that doctor 
‘showed peuple how to look for their 
blind spots,” he explained as he pencilled two 
small Diack dots on. the paper about three 
inches apart. "Take this paper in your right 
hand and hold it so that this dot at the left 
fS'in front of your right eye. That’ it, only 
hold it-at arms lenath with the dots’ hori- 
zontal. Now, close your left eve and look 
that left-hand: dot.” You see both dots? 

"Townsend indicated that he could, 

0, K. Now move the paper toward your 
Hight eye slow and, beep om staring at that 
Feit dot. All of a sudden, you're going to see 
that. right-hand’ dot. disappear ‘completely. 
That'll be your blind spot. ‘Then as you 
move the paper, still closer, il come back 
into lew again, 

“Well, Tit be hanged,” exclaimed Town- 
send as he shifted the paper back and forth 
“With it held, just about here, that right- 
hand spot fades right out of the picture 


tne atthe ight” "Then the left 
disappearing act. By finding oat how large 
the mot can be and sill appear, you ean 
fet a rou iden of how arse your bind 


As ‘Gus continued. his, work on the car, 
Townend, smused himsef, testing Sst one 
Sevand then the other: 

“sayy” ‘he said Gnaly, “do you suppose 
got a large blind spot and’ thats what 
mae me rum of of the oad lastnight? 

“Slaybe replied Gus. “im no eye doc- 
tor, but i you can blot outa Tarte, pot 
‘vs tat testy might pay’ to Gnd oot” 

“And that feminds me continied Town 
send, "interested *Sometime azo beard 
Socthing about tunnel vison. Whats that 


“UST another eye ailment that can cause 
a lot of auto accidents,” explained Gus 
‘People with tunsel vision might just as wel 
try to drive a car with a pair of blinders on 
TP'your eyesight is normal, you can see what's 
fgolng on alongside of you even though you're 
ooking straight ahead. But if you've ot 
tunnel vision, things on the side are just a 
blank. It's like looking at everything through 
2 pipe or a tunnel” 
Gin ‘You do anything with black spots to 
check up on that tunnel trouble?” asked 
Tow 


Sou can sce them even though you're staring 
Straight ahead, A normal person will notice 
them as soon as they come opposite the eyes, 
but a person with tunnel vision won't even 
besin fo see them until they're further out 
in front. To. be a safe automobile driver 
You ousht to be able to see an area in front 
Of your eyes equal at least to 150 desress 
even then you're looking ahead. 

“fut then bum eyesight isn't the only thing 


that makes poor drivers,” added Gus. *N 
vousties and lack of judzment are close sec- 
fonds, “Have you ever tried to see just how 
‘well you really can judae distance? Here's 
a trick they used to try on student Ayers 
that'll give you some idea. Just hold’ an 
‘ordinary’ peneil lightly im each and about a 
foot from your eyes. ‘Then, starting them 
horizontal and about two feet apart, see if 
‘you can bring the blunt ends together’ quick- 
Iy the first time you try 


“AND theres another Hide stunt you can 

‘do with ‘ordinary pins to. test your 
nerves. Take about fifty straizht pins and pile 
them up on a newspaper. ‘Then, with some- 
‘ody tuming you, sce how long He takes to 
transfer those pins, one at a time, 10 aU 
cup. If you call yourself a good driver, you 
Shouldn't have 19 rush to move the. whole 
‘hlty in less than a minute and ball.” 

“Holy smokes,” put in Townsend, “If 
you fad your way, only frst-las aviators 
would be’ driving ‘cars 

“Oh, mot a bad as ll that,” corrected Gus 
with & ‘smile. "But you'll have to admit 
there ‘are lots of people driving cars who 
shouldnt be. And the pity of it Is, they 
‘drive too fant for their senses, 

“Just the other day Twas, reading an 
article by ‘a college (professor. According to 
fhm, it takes the average person about 
half’ a second to, see danger and do. some~ 
thing about it, “Nov, ina car going forty 
miles an hour, a half ‘second is a Tong time 
i can cover ver thet fet in that instant 

it means, if you're hopping along a road 
at forty and suddenly see a car stalled across 
the road Tess than thir’ feet ahead of you, 
you're bound to smash into it before ‘you. 
an even begin to do anything about it 


twenty can be a. smas 

heap of power in a 

through the’ air at fort 
“What's your idea of a zood driver then, 
18 slow poke?” inquired Townsend, 

"No, not necessatily, My idea of a good 
driver isa man who knows himself and is 
far and isn't in a hurry to get no p 
do nothing. When you meet a fellow tha 
Courteous and takes eood care of his eat, 
You can bet he's a good driver 


‘OU can't be a zood driver and pilot a 

eof Junk, rouble peek 
so much of the power of the buzay 
they're driving’ and not enough about. how 
auickly it will stop and how well Uhe head- 
Tehts ight" up the road, without bothering 
the other fellow. ‘Tires, brakes. horn, lights, 
asi ea visio ror are just as important 


the motor. 
‘called Joe Clark x6 Townsend 


Gosh 
maneuvered his car out of the driveway 
"Why the sermon on safety? You're a earae 
mechanic, not a policeman. You've probably 
fot that guy so stared he'll have a hard time 
Griving to the next town.” 

“Well, Til bet he'll et, there without 
climbing’ a couple of trees." returned Gus 
‘with 2 smile. "Being cautious and just 8 
trifle scared never eatsed any fatal accidents, 
‘A swellcheaded driver is one nut ina car 
that "you can’t fix with a wrench.” 


VISIT OUR WONDERLAND. 


Tuxnuixc as, ever, 
‘Mostuy's Mechanical Wonderland is at the 
World's Fair azain this year. Vau'l find it 
worth a visit to the General Exhibits Build- 
ing, nest to the Hall of Science. 
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BARREN ALKALI LANDS 
NOW MADE FERTILE 
(Continued from page 29) 
next tried sulphur. Spreading from 1,000 to 
3000 pounds on an acre of land, they plowed 
it'Gnder and lightly iriated to promote os 
dation, The result’ was the chemical miracle 

they had sought 


NA few weeks, the sulphur, as it seeped 
into the earth was converted into sulphur- 
fc acid. This acid in turn dissolved the cal 
ium carbonate, farming calcium sulphate, 
which in turn made sodium clay into ealeiam 
clay from which the silts could be removed 
by teaching. Hy these links in a. chemical 
chain, the land was completely” reclaimed 
"The results were immediately apparent. A 
single seeding of alfalfa produced. two tons 
fn acre the first year, nine tons the second, 
ten the third, and twelve the fourth. Now the 
Tand 1s in vineyards azain, after a lapse of 
forty years-and the soil i normal in ev 
respect It is the first demonstration i hise 
tory that vnc cn row In once aan so 
It Kinds of sulphur, the experiments re 
vealed have abt the same valve. Inthe 
wor require approximately six mont 
Yor the oxidation process to be completed be- 
{ore seeding can begin. In none of the €- 
periments was fertilizer used 
‘the Feno experiment progres, eh 
ly more than five years ago the three scientists 
‘exam their attack upon white alkali. Near 
RI Centro, where rainfall averages 
three inches a year, they founda fa 
heavily impregnated with salts that the flaky 
we pabotances cored the uae hay 
‘pots. ‘This Imperial Valley farm. wl 
iectmbing to the march of alkali, had Deen 
Outaananay fre when the Imperial Te 
District began to bring in Water {rom 
olorado River in. 1901, 
‘For two decade, the valley was an area of 
high produetivit 1029, when the 
three scientists 
the ranch, 


piles of the sol 

“The chemical which predominated was cal 
jum: Following a method of treatment sim- 
Har to that which had succeeded near Fresno, 
the men spread sulphur and gypsum, singly 
fand. Ih combination, ver the experimental 
plots. In less than two years after they first 
Applied scientific methods of recovery to the 
land, it was yielding a perfect stand of alfal- 
4, as well ab of other crops 


UT in the case of the white alkali, they 
found that draining away the underlyin 
‘water was more important than treating with 
emia; the reverse of conditions with 
black alkali. A canal ten feet deep, one of 
many Uolaling 150 miles in length, which in 
terlace in the valley and carry olf the salt 
Haden water, proved to be a vital part of the 
experiment,” As the excess water leached the 
Soll, it seeped into this ditch and was car~ 

fled finally into the Salton Sea 
Tn order to keep the salts in solution and 
thus reduce their toxicity, the experimental 
hoes were never allowed to dry out while the 
alfalfa, cotton, barley, and other crops were 
Wf ‘started, Frequent light leriations 


‘Whereas many farmers set poor stands on 
ood, irizated land, the scientists got maxi 
mum yields on both’ experimental farms with 
no hi spot thrush ther acthod of pre 
paring the s siving it scientific care— 
Aumiethod which provides a simple solution 
for a world-wide problem, 

‘Nor does this treatment ental great ex- 
pense, Last season, despite the added costs 
‘of applied science and the low prices, crops 
from the Fresno farm were sold at a profit. 


GIANT LIGHTNING ROD 
PROTECTS POWER LINE 


Continued from pose 17) 


spirally. ‘The hollow cable, it is contended, 
has a capacity equal to that of 2 solid con- 
ductor of the same size 

"The adoption of a large-diameter cable 
raised the problem of wind resistance, but 
‘Gxtensive wind-tunnel tests at the Harris J 
Ryan laboratories at Stanford Universi 
showed that the hollow construction of the 
fable enabled it to withstand heavy wind, 
‘More flesible than solid cable, the new con- 
ductor is able to damp out vibration to a 
remarkable desree 

Field. studies of the vibration problem 
‘were carried out in a highly original manner. 
Climbing the towers, engineers took motion 
pictures of the cable as it vibrated under 
mpulses from electric motors. This was ac 
complished by fixing to the cable ‘a disk 
containing two pinholes and placing 3 light 
behind it. The light, Gltering through the 
Pinholes, traced wavy lines on the film 
From these photographic studies, new clamps 
for attaching the eable to the invulators were 
designed and vibration practically eliminated 

"Tests of the towers were unprecedentedly 
severe. Not satistied alter scale-model invest 
ations that the Lowers were capable of with- 
Standing stresses caused by posible snapping 
ff cables due to storm, earthquake, or Wear, 
fengincers had an actual tower built at Pits 
burgh and tested in the largest test frame in 
the country. Here the tower was, Wwisted 
fand strained and pushed out of shape by 
Danishment far more severe than anything i 
\rould encounter in eld conditions. 

‘No towers were built until the tests were 
completed, but progress since that time has 
been rapid. "Within a few months, switches 
will be closed and Los Angeles will be re- 
ceiving its electric power, generated at the 
world’s greatest dam, over the world’s 
reatest transmission line 


THIS TWO-TUBE SET 
HAS ONLY ONE TUBE 


Continued from page 6, 


However, if you follow the bottom-view 
frawing of the socket given on this page, 
even this should give no great amount of 
rouble. Bear in ‘mind that the GE? is in, 
reality two tubes and follow the numbers 
fiven in the drawings; the proper connections 
‘will be made automatically 
"To simplify the construction and wiring, 
the metal chassis and panel are made to serve 
as a common—B and ground lead. Chassis 
Connections are indicated in the drawing by 
the usual convention for a ground. ‘The 
ive terminal for the heater ako should 
‘connected to the chassis as shown. 
‘desired, the expense of having to renew 
the A batteries or having a six-volt storaze 
battery recharged can be eliminated by using 
a six-volt heater transformer as shown in 
the second diagram. If this method of con- 
struction is followed, however, several chaners 
‘must be made in the circuit as indicated. 
Also, the postive heater terminal thea should 
not be grounded and the heater switch should 
bbe on the 110-velt side of the transformer. 
As in all receivers of this type using a3 
to 35 micromicrofard equalizing condenser 
in the antenna lead, some adjustment may be 
recessary each time the coll is changed. First, 
insert the coil and manipulate the regener” 
ation control and tuning condenser. If the 
‘ireuit does ot oscillate over the full range 
oof the tuning dial, adjust the screw on the 
‘equalizing condenser until it does. In some 
‘cases, where a steady, fixed antenna is used, 
this antenna condenser can be eliminated. 
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Remarkable New Foods From 


Jn the corn were uniting with the irom which 
had penetrated the tin plating from the stel 
fof the cans and thus formed iron sulphide. 
By enameling the interior of the eans, the 
packers overcame the difficulty. Today, die 
form alumi cans are being brousht ou 
fas a further aid in this development 

‘A cardboard carton, impreznated with sul- 
ite another recent advance im packing, A 
New’ York City experimenter produced the 
new containers, ‘The sulphur not only 
strengthens the boxes but also is expected to 
prove of value in preventing the growth of 
Tungi when fruit and vegetables are. packed 
in them, 


MYSTERY in connection with cing food 
rade for trenton ae 
ent sal ratory tnt. Quick frees 
ing, now widely employed, rains the favor 
And appearance much better than slow frce- 
Ing, "Why? The experiments showed that 
slow freesing forms large ice crystals that 
break down the cell stricture of a product 
And result {n lose of favor and color when 
tiawing takes place, Quick frezing. on the 
taker hand, produces: amall erystals hat 
leave the eis unchaned 
“The development of mobile frezing plants, 
producing temperatures as low as fifty. de: 
frees low sero, Fabrent, has made it 
pomsible to. take’ these rll releiserators 
Into the orchards and fields to pack. the 
farm products when they are mont dele. 
able. Hoth fish and meat are now preserved 
Dy similar rapid freezin 
When are peas ripe? That question re 
cently brought about involved tets in 3 lab 
‘ratory and resulted {n'a new method af de- 
termining exactly when these yarden ‘ee- 
{ables are most it for canning. "The peas are 
subjected to” bot” bath containing eat 


its source 
‘Avease in point is reported from California, 


LUE. mold beran appearing upon oranges 
‘coming {rom one packing plant in the 
southern part of the state. The packer was 
‘sing every precaution he could think of to 
[protect the citrus fruit from contamination, 
{is despair, he called in an industrial chem- 
itt fs the sl of the meld Ths x. 
pert put er upon the curious source 
of the trouble after a quick inspection of, 
the plant. Workers, he found, were in the 
habit ‘of moistening ‘their fingers with a 
squashed orange nailed to a post to help them 
pick up the tisaue paper wrappers in. which 
thes: placed the fruit. Thus one moldy orange 
transmitted the fungus infection 10. thoo- 
sands of others. As soon as the ‘workers 
Chanoed the "ouihed of mobtening thar 
Timcees, the trouble ee 
‘The type of contamination most dreaded 
of al. ae the ‘ne aia wich, ue fod 
fepert is always on his guard, is caused 
the bacteria which produce ‘botulism, In 


Raccoons for Hunters Grown 
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fer own. apartment 
Yuna’ are born 
Sims, there Being ote tO 
iver litter: They noe 
‘nally remain. with thele 
tmother during” the “fist 
See. For" several weeks 
ifter bith of the youn. 
the females eannot be dis 
tirbed. If they are. they 
will Kil their" yours. by 
Giang them about in an 
ttiort to. hide them from 
the approach of intrude. 
Tn. addition ‘Yo rarcouns, the state raises 
rabbits and’, hmited number of pheasants 
Sethe ain farm, keep 
On ‘duty a. profesional hunter who spends 
IS time shooting and trapping weasels, owls 
hawks) and other predators animals that pres 
Upon the rabbit and. birds. However, 50 


2° 


(Continued from 


such service i required at the raccuon section 
because the averuze coon can take care of 
Sch intruders without assistance 

‘Last spring there were 76 raccoons on the 


Milan farm. ‘Their oftsprinz probably. will 
total 1300, In the fall most of the youne 
‘animals, together with some older ones. will 
be liberated. Enough younz ones will be 


the Test Tube 


wily parts of the country three 
Sof tn diate recently save aed 
‘hasis to the necesith of cleantines in plants 
‘here foods are manufactured or packed, 

‘Most of the trouble of this kind nowadays 
anes fram improper canned. home foods 
Manufacturers are constanty setting up new 
‘Safeguards against ‘contamination in’ their 
Factoriay Hawevives are advised to cook al 
omen stable af es thet mi 
Utes before taxing or ratine and to. prepare 
Sich vegetables for canning in steam Prewure 
‘okers to prevent bacteria from enering 

‘Candy that Uteally exploded’ not Tong ago 
presented a curious problem to rrearch food 

ists, Yeast fo the, chocolate candy, 
they discovered, was producing internal pres: 
Sure within the outer coating by making the 
fmaterials se. just as. read "dough "does. 
Keeping the cabdy_ at a, lower temperature 
in the factory overcame the dial 

Candy wit ee, ea tho ach 
are topny-tury products of the laborate 
Aesizned to. met the requirements of thos 
‘who mist have a susar-"or sareh-fee diet 
"Strangest ofall the proposal of a New 
York physician, "He fas, been carrying on 
‘experiments with a view to supplanting Sold 
foods with nourishing ives! "Someday, he 
Sugeest mankind will obtain food in YApor 
form and’ chewing will be unnecesaryt 

‘Whether the time ‘will ever come’ when 
‘men ‘ill inhale Uhr planed steaks of fd 
the table" set with, seatly arranged "tubes 
holding, in pascous form, the elements ‘of 
seven-coure dinner, remains for the astant 
ture to determine. 

"AC present however, the crack, army that 
fights "in the Taboratery is producing. Hew 
fas, pr fod food of cenit 
tion,” Fels ‘waning the bate for 
foods for us i ss 


on State Farm 


i Eat 
oes 
Soe 
ieee 
Surry 
eae 
area hee ore 
eee uee 
Soa 
Saueee 
ir ea ie 
ee erat 
sok 
i fee 
ee 
ace cet 
eee nereere 
Sane 
Sete 
Seer 


POPULAR SCIENCE MONTHLY 


pote 


ABSENCE MAY MAKE THE HEART GROW FONDER BUT... 


| | water t 

was, | i 
DaRUNG.i THOUGHT YOUVE RaTEDSO | | ay MINDS IN Awe. | i 
‘BOUT YOUVE —GooLiATeyr!| | MARIE SeeMED S9.GUAD | 1 90 wove nim, sis. trouno | 
MnUTE OF MY.” couwaTeet ur || “To'seemeversHe | TAT OUT whiLe1Was Awa 
vacarion coun coumeero. sm, | "T | BUT THE MINUTE He PUTS 
hanfou WATTTO) “ters FIND me 
GerBrcnTO YOU OMAN SPor | | NERTEL ME WAY | 


50 | CAN PROPOSE. 
PROPERLY 


"BO! GONE_ the right) 


/ 
eee WERE NOTA BAD LOOKING q 
‘COUPLE WITH OUR HEALTHY, 
UFEBUOY COMPLEXIONS 


‘IX CAKES OF LFEBUOY? SURELY 
SIR! MORE PEOPLE EVERY DAY 
[ASK FOR THAT SOAP. 


| GUESS ALOT OF Us Mave 


| WHO Loves Hist? WHO's 


Going 70 BE mis Wire? "= Pb, 
9 fap havea ond kina aww 
\ ame! Ei tseyla ponte per hoteegh Geanecs iste 
er; inter coaxes Out pore-embeded dit Leaves the skin free 
tobreathe-freeto grow healthier, Wash withitdaily~ watch 
your complexion clear and freshen. Gain radiant lustre. 
Beware of “B.O,” these perspiry ds bathe regularly 
weit Lear. bs refwhiag nay 
Tiker—abumane fa bot oF 
coldwace,bardorsolt—por 
Sesand deodorin the pores 
Stops "BO." (lady ode) is | 
fre, cea scene vanahes st 
you rinse. Get Lifebuoy today. 
red by 
Gant tte Bara 


DISCOVERED IT's WISE 

TO PLAY SAFE WITH"B.O° 

ESPECIALLY IN WARM 
WEATHER 


No beard too tough 
—no skin too tends 
for this 52% “moister” lather 
Bignes ae come ton ough for 
Lifebuoy Shaving Cream. Its 
luther holds 52% more moisture — 
wiles che wiriese whiskers quick— 
‘makes light work forthe razor. Gives 
‘lean, ea4y, long-lasting shaves— 
soothes tender skin. 

Send for FREE trial tube 
Write to Lever Brothers Co., Dept 
A-147,Cambeidge,Mass,fora fama 
fee day tial tube. Crh B] 
(eel nS and Comads ob) 


120 70 150 suaves, 
Tutte PUM EE | 


ae = _ HAVE FUN! 
It’s irritating and it Send for REE Game Book 


means...jangled nerves 


tant, tuneless hum 


more than that, 


p—tresh air 
and watch your 
Remember, you 


notice 
telltale nervous hi 
self—if you whistle through 
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